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Discussions of Committee Reports 


WHILE there is widespread recognition of the 

value of the large amount of information pre- 
sented in the reports of the various committees, it 
must also be recognized that the length of these re- 
ports makes it difficult to allow sufficient time for full 
discussion on the floor of the convention, with the re- 
sult that many members hesitate to present their 
views, knowing the pressure on the presiding officer 
to carry. the program through on schedule. The 
recommendation of the Association. that members pre- 
pare in advance their discussions on the topics in 
which they are interested will tend to eliminate much 
lost motion but will not ease. the situation entirely, 
since: much constructive discussion is called forth by 
the remarks of others on the subject.. The danger ex- 
ists that the reports of the committees will be en- 
dorsed in a perfunctory manner. - No. one. questions 
the fitness of the committees selected. to: report on the 
various subjects assigned them, or belittles the serious 
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attention and the large amount of time they devote to 
committee work. Nevertheless, there are many hon- 
est differences of opinion as to many conclusions pre- 
sented and it is important that opportunity be given 
for a full discussion before the Association goes on 
record as to their adoption or rejection, to the end 
that the action taken may reflect the well-considered 
opinions of the members. 


The Value of a Great Association 


T is interesting, when the A:*R. E. A. convention: 

is in session, to reflect upon the extent to which the 
wisdom with which the huge annual capital expendi- 
tures of the railways are made is determined by the 
men in the meeting room. The permanent property: 
of the railways—not including land—represents about 
two-thirds of their investment, or, say, a total of 
around sixteen billion dollars. This vast investment 
has been made under the immediate direction of the 
engineering officers, and largely as a result of their 
studies and recommendations. When, as at present, 
the annual investment in property being made by the 
railways is about 800 million dollars annually, it is 
probable the amount of it made on the recommenda- 
tion and under the direction of the engineering officers 
is approximately a half billion dollars. On the way 
in which investment in the permanent properties is 
made very largely depends the efficiency and economy 
with which operation can be carried on. In addition 
to these huge capital expenditures, the engineering and 
maintenance of way officers are largely responsible 
for the results secured from the outlay of about $800,- 
000,000, which is spent annually for maintenance of 
way and structures. These figures emphasize not only 
the importance of the work of the engineering and 
maintenance of way officers, but also the importance 
of‘the reports, discussions and conclusions’ of their 
annual conventions. It is purely a matter of conjec- 
ture what the 26 years’ work of the A. R. E. A. and 
its committees has saved the railways and the public, 
but it seems not at all improbable that it has 
amounted, not merely to millions, but to hundreds of 
millions of dollars. 


See the Installation of Car Retarders 


T is fortunate that those in attendance at the annual 

conventions of the American Railway Engineering 
Association and the Signal section of the American Rail- 
way Association have the opportunity to inspect instal- 
lations of car retarder systems on the two humps of ‘the 
Markham ‘classification yard of the Illinois Central near 
Chicago. The. development of car retarder systems in 
the United States has been rapid’ in point of time. 
Within the last two years.the Indiana Harbor Belt Line, 
starting with only an idea of- its vice-president, George 
Hannauer, produced'a practical system of electro-pneu- 
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matic car retarders at the Gibson (Ind.) yard. This 
development was taken over by the two principal signal 
manufacturers, and within the last few weeks the first 
all-electric car retarder system, as developed by the Gen- 
eral Railway Signal Company, was placed in service at 
the classification yard of the Illinois Central at East St. 
Louis, lll., and on Monday of this week the electro- 
pneumatic system, as manufactured by the Union Switch 
& Signal Company, was placed in service on the north- 
bound hump of the Markham yard of the same road 
near Chicago, while the southbound hump, equipped with 
the all-electric system of the General Company, will be 
ready for service within a few days. The installation 
of car retarders in a classification yard involves not only 
signaling but also engineering problems. For example, 
the East St. Louis hump was reconstructed so that there 
will be no acceleration of cars after leaving the last re- 
tarder. Mechanical humps can be adjusted to give a 
different acceleration to compensate for weather condi- 
tions, and insure a uniform acceleration of the cars af 
all times. The Markham yard at Chicago is an entirely 
new facility, not only in the layout of the yard but in 
the special equipment of the car retarder systems. Many 
engineering and signal officers are planning to make the 
best of this unusual opportunity to inspect this installa- 
tion, the latest development in railway switching facilities, 
during the next few days. Because of its novelty and 
accessibility from Chicago as well as its practical im- 
portance the installation is properly to be considered 
among the attractions of the convention. 


A Great Railway Man 


T WILL be the privilege of those attending tonight the 
annual dinner of the American Railway Engineer- 
ing Association to hear an address by a great railway 


man who has had a career which, while one of steady 
We 


progress, has been in some respects romantic. 
anticipate that one comment that will be made by 
many who are not familiar with the appearance and 
career of the president of the Canadian Pacific will be 


regarding his youthful appearance. The main reason 
why his appearance is youthful is that Mr. Beatty, al- 
though he has been for several years the executive 
head of one of the greatest and most efficiently man- 
aged transportation systems in the world, really is 
still a young man. Edward Wentworth Beatty is a 
Canadian by birth and a fine example of that consid- 
erable number of American railway executives who 
have come up through the law department. He en- 
tered the service of the Canadian Pacific in 1901 when 
he was 24 years old. He became general solicitor 
when he was less than 33; general counsel when he 
was less than 36; vice-president, a director and a mem- 
ber of the executive committee when he was only 39, 
and in 1918 succeeded Lord Shaughnessy as president 
when he was barely 41 years old. He has been called 
on to measure up to the standards set by two of the 
real giants among the railway managers of North 
America—Sir William C. Van Horn and Lord Shaugh- 
nessy—and to guide the Canadian Pacific and its 
steamship lines through the very difficult and troubled 
period that has followed the great war. That he has 
measured up to those standards nobody who is famil- 
iar with the way this huge transportation system has 
been managed during this period will question, and 
after having been president of the Canadian Pacific for 
almost eight years he has barely reached what is or- 
dinarily regarded as the prime of life. Those who will 
attend the dinner tonight will be peculiarly fortunate 
in having the opportunity to hear Mr. Beatty discuss 
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railway questions which are of vital importance to ‘he 
people of both Canada and the United States. 


Is a Four-Day Session 
Convention Coming? 


Fek the last two or three years it has been evident 
that some means must soon be taken to relieve ihe 
pressure on the A. R.E. A. program. The number of 
committees has been increasing and the number of 
subjects reported on by the committees has been in- 
creasing still more rapidly. In an effort to cope with 
this situation the Board of Direction has urged the 
committees to present their reports in abstract, and 
considerable progress has been made in this direction, 
although still further improvement is possible on the 
part of.some committees. 

The most serious feature of this situation is the fact 
that it is leading to the curtailment of discussion, the 
extent of which is shown by the fact that less than 
50 of the nearly 800 members in attendance at the 
convention last year participated in the discussion. 
This is due in large measure to the fact that the mem- 
bers know of the pressure under which the association 
is working, and hesitate to take the time of the con- 
vention to present their experiences or views. This 
tendency toward curtailment of discussion is serious, 
for much of the discussion is as valuable as the report. 

In an effort to provide time for more thorough dis- 
cussion of the reports,.a number of suggestions have 
been made among which are the reduction in the num- 
ber of subjects which the committees are to be per- 
mitted to report on; the re-arrangement of the program 
so that the committees will report in alternate years 
and the extension of the convention for an additional 
day. 

The A. R. E. A. has grown rapidly in membership 
in recent years. One of the principal values of mem- 
bership is the opportunity to work on committees and 
to participate in the collection and analysis of infor- 
mation. As the membership has grown the number of 
men desiring to work on committees has increased 
correspondingly. With a larger number of men 
working on committees it is to be expected that they 
will do more work and complete more reports. Since 
this work is voluntary. and performed without expense 
to the association it seems only proper that the asso- 
ciation should organize to receive all reports and pro- 
vide opportunity for adequate discussion. This indi- 
cates the desirability of extending the convention an 
additional day. 

On first thought, some may oppose the extension 
because of additional time being required of them. 
This need not necessarily result. If the reports on 
related subjects, such as those on iron and steel struc- 
tures, masonry and wooden bridges and trestles, be 
grouped on one day, instead of being distributed 
through the three days as this year, and if the reports 
of primary interest to track engineers be grouped on 
another day, the men who can conveniently spend 
only three days or, for that matter, only one or two 
days, can then select those days which will be of the 
maximum interest to them, while those who can afford 
the time and who are interested in all of the various 
subjects can and will arrange to stay for the fourth 
day. Such an extension of the program would afford 
an opportunity to stimulate discussion on the various 
reports, and add materially to the value of the pro- 
ceedings. 
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The Committee on Economics of Railway Opera- 
tion will meet in room 1502 at 12:30 this noon to 
consider the report that will be presented to the asso- 
ciation tomorrow morning. 

* * * 


Among the visitors at the Coliseum yesterday were 
Y. Kimurei, assistant chief engineer, Japanese Govern- 
ment Railways, at Kobe, Japan, and Y. Yamanaka and 
K. Takata, assistant chief engineers, Japanese Govern- 
ment Railways, at Tokyo, Japan. 

. 6 6 

The friends of Morris Wuerpel, assistant to the 
president of the General Railway Signal Company, 
who noted his absence from the meeting of the Signal 
section yesterday, were sorry to learn that he is seri- 
ously ill at his home at Rochester, N. Y. 

x * * 

Contrary to the statement published in Tuesday 
morning’s Daily, the Coliseum will remain open until 
6:30 on Thursday evening to give those attending 
the meetings of the Signal section of the A. R. A. and 
of the A. R. E. A. an opportunity to visit the exhibit 
during the entire day. 

‘oe 6 

Friends of F. W. Edmonds, who for 31 years has 
been one of the leaders in the signaling field and who 
was absent from last year’s convention on account of 
severe continued illness, will be glad to know that he 
has now returned to his duties as secretary of the 
Signal Appliance Association, which position he has 
held since 1910, and was in charge of these activities 
during the convention at the Drake hotel last Monday 
and Tuesday. Mr. Edmonds has lately reorganized 
his business, known as the Craft, Incorporated, which 
has recently been appointed the sole licensees’ and 
manufacturers of The Solry Tile Manufacturing Com- 
pany products, a non-slip surface for stairways and 
ramps in railway and public buildings. 

soe < 


The Annual Dinner 


Largely as a result of the enthusiasm created by 
the success of the last two annual dinners of the A. R. 
rk. A., more than 850 reservations have been received 
for the dinner this evening. The arrangements for this 
year’s dinner are in the hands of a new committee 
which promises that this year’s dinner will be “differ- 
ent” from those of preceding years. The nature of the 
entertainment has not yet been announced although 
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the speakers will include E. W. Beatty, president of 


the Canadian Pacific, who will speak on “The Engi- 
neer”’; Dudley F. Holtman of the United States De- 
partment of Commerce, who will talk on “What Better 
Wood Utilization Means to the Railroads,” and Rev. Alan 
P. Shatford, Canon of the Church of St. James the 
Apostle, Montreal, whose subject will be “Binding the 
Nations Together.” The committee in charge of the 
arrangements this year includes J. R. W. Ambrose, 
(Toronto Terminals), chairman, J. B. Cox, W. A. 
Christian, C. R. Knowles (I. C.), G. P. Palmer (B. & 
O. C. T.), L. J. F. Hughes (C. R. I. & P.), A. C. Irwin 
(Portland Cement Association), J. deN. Macomb (A. 
T. & S. F.), J. E. Armstrong (C. P. R.), and E. H. 
Fritch (A. R. E. A.). 


* * * 


Inspection Trips 


Several trips of inspection have been arranged by the 
Committee on Arrangements for Friday. 

One of these trips includes an inspection of the steel 
mills of the Illinois Steel Company at Gary, Ind., and the 
plant of the Universal Portland Cement Company at 
Buffington, Ind. Buses will leave the Congress hotel at 
8:15 a. m., and return to the hotel at 5 p.m. Provision 
will be made for the handling of baggage on the trip so 
that guests desiring to catch early trains can check out 
and take their baggage with them. This trip is provided 
through the courtesy of the Illinois Steel Company and 
the Universal Portland Cement Company. 

The second trip involves the inspection of the frog and 
crossing plant of the Pettibone-Mulliken Company. Au- 
tomobiles will leave the Congress hotel at 1:30 p. m. and 
return to the loop not later than 5 p. m. This trip is 
planned through the courtesy of the Pettibone-Mulliken 
Company. 

The third trip includes the inspection of municipal 
work under way in Chicago, including the Wacker Drive, 
the Outer Boulevard drive, the Grant Park stadium; the 
Illinois Central viaduct at Twenty-third street and other 
ponts of interest. Buses will leave the Congress hotel at 
9 a. m. and return to the hotel not later than 12:30 p. m. 
This trip is provided through the courtesy of the Chi- 
cago Plan Commission and the Portland Cement Asso- 
ciation. 

In order that adequate arrangements can be made for 
the accommodation of all who desire to make these trips, 
reservations should be made at the registration desk. 


The A. R. E. A. Program 









































Today 
Signals and Interlocking Bulletin 281 
Signs, Fences and Crossings Bulletin 282 
Yards and Terminals. Bulletin 282 
Uniform General Contract Forms. Bulletin 282 
Masonry Bulletin 282 
Stresses in Railroad Track Bulletin 282 
Rail Bulletin 283 
Track Bulletin 283 
Co-operative Relations with Universities... Bulletin 285 
Annual Dinner, 6:30 p. m. 
Thursday 

Ties Bulletin 283 
Economics of Railway Operation Bulletin 284 
Roadway Bulletin 284 
Wooden Bridges and Trestles Bulletin 284 
Wood Preservation Bulletin 284 
Clearances—Progress Report Bulletin 284 





Bulletin 285 


Economics of Railway Labor 
Bulletin 285 


Buildings 
New Business. 
Election and Installation of Officers. 
Adjournment. 










































The Convention in Session on the First Day ° 








Large Attendance atA. R. E. A. Meeting 


The Florentine Room was packed-at both morning and afternoon 
sessions—Eight reports were presented 


HE Florentine room at the Congress hotel was 

crowded when President J. M. R. Fairbairn 

(chief engineer, Canadian Pacific System, called 
the twenty-seventh annual convention of the Amer- 
ican Railway Engineering Association to order at 9:30 
yesterday morning. The room was crowded through- 
out both the morning and afternoon sessions, while 
many members who found it impossible to secure 
seats remained in the corridors outside. Shortly after 
calling the convention to order Mr. Fairbairn reviewed 


the work of the association during the past year and 
commented on developments during the past 12 
months. After receiving the reports of the secretary 
and treasurer the association then proceeded to the 
consideration of the reports of the standing and spe- 
cial committees, including those on Rules and Organ- 
ization; Ballast; lron and Steel Structures; Electri- 
city; Economics of Railway Location; Water Service; 
Records and Accounts and Shops and Locomotive 
Terminals. 


Address of President J. M. R. Fairbairn 


UR Association has, during the.past year, con- 

tinued the good work for which it was origi- 

nally organized and progress is being made in 
every field of our labor. Our committees, as you will 
see from the reports already published, have done ex- 
cellent work and, generally, the Association may be 
pleased with it’s year’s progress. The Treasurer’s 
report will show that our financial position is both 
sound and gratifying. 

I regret to say that during the year we have lost, 
by death, 21 of our members ; among these, prominent 
in the work of the Association, were: Julius Krutt- 
schnitt, A. M. Burt and W. M. Camp. 

The Officers of the Association and*the Members of 
the Board of Direction have, as usual, shown through- 
out the year’s work an unfailing zeal and spirit of will- 
ing co-operation, for which I wish-to express to them 
my most heartfelt appreciation and grateful thanks. 

The report of the secretary will show that our mem- 
bership has increased 3% per cent during the year, 
this being our average for the past 7 years. From 
time to time this Association has conducted, through 
various mediums, spasmodic campaigns for additiona! 
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membership, the results having been usually more or 
less gratifying, but when one looks over the list of 
members with their railway affiliations and geograph- 
ical distribution and the annual increases in total mem- 
bership, which vary in recent years all the way from 
less than 1 per cent to 16 per cent, one is at once 
struck by the desirability of a continuous campaign 
for new members in order that we may have, year 
by year, a more consistent increase in our numbers, 
which will, if possible, equalize in some degree the 
corporate and geographical distribution of the mem- 
bership. 

With this in view, the following outline of the work 
of the American Railway Engineering Association, its 
benefit to the railways, and to its own members, is 
given, in the hope that a clearer understanding of this 
work may increase the number of those connected 
with railway work who will interest themselves in 
this most valuable activity. 

Our Association is now commencing its twenty- 
seventh annual convention, the principal business of 
which is the reception, consideration and approval, or 
otherwise, of the reports of the 23 standing commit- 
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tees and those special committees dealing with spe- 
cia! assignments. To those of our members accus- 
tomed to attending the annual convention and those 
engaged in committee work the full meaning of this 
announcement is well known, but to those members 
not privileged to attend the convention or so situated 
that they cannot participate in committee work, as 
well as to the railway public outside our membership, 
this meaning is not, by 
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brary which no railway officer can well afford to be 
without. The recommended practice of the Associ- 
ation on any particular subject is clearly set forth in 
the Manual, and the considerations leading up to such 
recommended practice may be found in the commit- 
tee reports, while the discussion by the membership 
at large on the same subject, as called forth at the 
Annual Meeting, is readily available in the Proceed- 
ings as published. 








any means, so. clear. 
There is in the work of | 


— 
the Association, in its _ Soba 
committees throughout 
the year, and at its an- 
nual convention, a very 
valuable asset, both to 


our members are drawn, 
and to the members 
themselves, particularly 
those active in the work 
of our committees. 
The membership of 
the standing committees 
of the association, vary- 
ing in numerical strength 
from a minimum of 12 
to a maximum of 34 
members, is selected i 
each case by the Per- 
sonnel Committee of the 
Board of Direction, with |} 
special reference to the 
qualifications of each in- 
dividual for the particu- 
lar work assigned to his_ || 
committee. Again, the | 
| 


the railways, from whom | 
| 





various subjects assigned 
to each committee are, || 
of course, pertinent to | 
the particular field which || 
that committee covers || 
and are selected care- 
fully by the Outline of 
Work committee of the 
Board of Direction after 
the fullest co-operation 
with the committee 
chairmen in each case, 
with a view to covering, 
in any’ one year, only 
those subjects which are 
most urgently in need of 


of that organization. 











J. M. R. Fairbairn 
President 


Mr. Fairbairn is a fitting representative, not only of the 
American Railway Engineering Association as a body, but also 
of the large number of Cafradians who form an important part 
He has always taken an active interest 
in the affairs of the Association and has given valuable service 
on the important Committees on Track, Rail, 
and Co-operative Relations with Universities. 
neer of the Canadian Pacific Railway, Mr. Fairbairn is in charge 
of the engineering work on that large system, with which most 
of his professional career has been identified. 


With this information 
at hand, any railway of- 
ficer, even though not a 
member of the Associa- 
tion, can get a very fair 
idea of the best Ameri- 
can practice and the rea- 
sons therefor, but to get 
the greatest value from 
the work of the associa- 
tion it is necessary that 
one should be a member, 
busy working on one or 
more committees, or sub- 
committees, attending 
the meetings of ‘these 
and participating in the 
committee discussions, 
where all the details of 
any subject are thor- 
oughly thrashed out. 

To the committee 
member the opportunity 
is afforded of intensive 
study of interesting 
problems which arise in 
his daily work, but in- 
stead of struggling alone 
with these problems he 
has the great advantage 
of conferring with a 
group of others, equally 
interested with himself 
in the same problem, 
‘having varied experience 
on other railways affect- 
ed by different -condi- 
tions of organization, 
traffic, physical forma- 
tions, and climate. 

This study, coupled 
with the opportunity to 
meet and get to know 
personally a large. num- 


Standardization 
As chief engi- 














analysis and solution by 
the railways. 

A study of the committee reports during the life of 
the Association is a liberal education in the field of 
railway location, construction and maintenance, as 
well as giving much enlightenment on many features 
of operation. To follow the work of the association 
through its annual proceedings gives one a most com- 
prehensive idea of the improvement in the art of man- 
ufacturing transportation, and at the same time shows 
clearly what has beén done to simplify practice and 
to standardize materials and structures, all of which 
nds to the maximum of efficiency in the personnel, 
and economy to the companies. 

The 26 volumes, of which the annual proceedings 
msist, and the Manual, giving the recommended 
‘ractice of the Association, constitute a reference li- 


I 





ber of others in the same 
line of effort, is a dis- 
tinct advantage to any man, broadening tremendously 
his point of view and, ‘consequently, enhancing his value 
to the company which he serves. Many committees, by 
so locating their meetings that their members can see and 
study various structures, layouts or methods, have given 
their members opportunities for such study seldom ob- 
tained by the individual officer. 

The work already done has assisted materially in 
the simplification of much of the work of railway. of- 
ficers, but there is still a tremendous ‘field to cover. 
New conditions arising annually bring new assign- 
ments from the Outline of Work committee .to the 
various standing committees: Many subjects run for 
years before adequate collection of data, investigation 
and study enable a committee to reach a definite con- 
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clusion, and even then the Convention sometimes over- 
turns such definite conclusion and it becomes neces- 
sary that the whole subject be considered again. 

It is to be earnestly hoped that as the work of this 
association becomes more intimately known to rail- 
way executives, they will take a keener interest in it 
and will give more widespread encouragement to junior 
officers to join the Association, grow up with it, and 
take part in its committee activities. 

This service is, of course, a voluntary one, similar 
to the service given by a number of sister associations 
of like aims and kindred activities, but such a service 
has a most beneficial reaction on each individual con- 
cerned and may well engender in him the satisfaction 
born of a consciousness that these associations have 
in no small degree contributed to the building up of 
that fabric of railway knowledge upon which all great 
land transportation systems are based. 

I am informed that our Association’s specifications 
and recommendations in the field of railway practice 
are studied throughout the English speaking nations 
and by many others interested in the science of trans- 
portation, not only in the old continent of Europe 
but in the newly awakened Orient. This calls forth 
the hope that more of our co-workers in the railway 
field in these foreign countries will be induced to be- 
come members of this association, and thus join in 
carrying on this International work of broadcasting 
the principles of good practice in railway matters. 
It is only necessary to peruse the technical press of 
the world on railway construction, track work, ter- 
minal, locomotive and bridge design in order to ap- 
preciate the extent to which our practice has influ- 
enced that of foreign countries. 

Gentlemen, the great calling in which we are all 
engaged is, I submit, a noble one, affecting the wel- 
fare of the whole world, and I am confident that time 
will show that not only are we assisting to annihilate 
distance and bring the nations closer together, but we 
are also directly helping to create similarity of national 
ideals and a better understanding of one another 
among the nations of the earth. 


Report of the Secretary 


The activities of the respective committees in the past year have 
been directed in the following proportions: 


On roadway and track problems 
On structure problems 
On railway economics 


22 per cent 
10 per cent 
15 per cent 

6 per cent 
19 per cent 


100 per cent 


On operating problems 
On ow labor problems 
On miscellaneous engineering problems 


MEMBERSHIP 


_ The following table shows the changes in the membership dur- 
ing the fiscal year: 
Membership as of March 1, 1925.........cccccccceceeces 
Additions during the year 183 
Losses by death 
Resignations 
UD WIUD DONs cs vcccnccncessateces 42 


2227 


Net gain 
Total membership as of March 1, 1926.. 


DECEASED MEMBERS 


Epmunp H. Bowser, superintendent tie and timber department, 
Illinois Central. 
R. Brine, first assistant engineer, Atlanta, Birmingham & 
Atlantic. 

Harpy Bryan, assistant engineer, Northern Pacific. 

Aaron Moutton Burt (Director), vice-president — Operation, 
Northern Pacific. 

Water Mason Camp, editor, Railway Review. 

J. K. Conner, chief engineer, New York, Chicago & St. Louis. 

ArTHUR CRABLE, engineer maintenance of way, Hocking Valley. 

C. R. Ficxes, resident engineer, Florida East Coast. 
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T. H. Gatuin, chief engineer construction, Southern. 
Joun S. GoopeLt, civil engineer. 
C. E. Gostine, track engineer, Delaware, Lackawanna & Wester 
Joun W. HarsuHaw, division engineer, Southern Pacific. 
Jutrus KruttscHnitt, chairman executive committee, Southern 
Pacific. 
H. A. Lioyp, maintenance inspector, Erie. 
W. L. Maporuer, president, Louisville & Nashville. 
BertrRaM CLirForp MarTIN, resident engineer, Hudson River Con- 
necting Railroad (New York Central Lines). 
Cuartes Henry MILLER, president, Miller-Butterworth Company. 
Joun R. ONpERDONK, engineer of tests, Baltimore & Ohio. 
G. E. Porter, division engineer, New York, Chicago & St. Louis. 
J. W. SAMMONS, assistant engineer, International-Great Northern. 
Mires Cary SELDEN, superintendent, Chesapeake & Ohio. 
PUBLICATIONS 

The additions to and changes in the last edition of the Manual 
(1921) make it desirable to reissue the volume in the near future. 
Several committees have made extensive revisions in their current 
reports; other committees are contemplating similar revisions in 
their respective sections. The Board of Directors has therefore 
decided upon a complete reissue of the Manual following the 
annual meeting of 1927, to include all matter adopted since the 
1921 issue, the changes made since that time, and also the action 
of the 1926 and 1927 annual meetings. The next edition of the 
Manual will consist of approximately two thousand pages. In 
addition, there will be a portfolio of plans for track work, etc. 

The Board of Direction has decided upon a reissue of the Gen- 
eral Index of the Proceedings, bringing the volume up to date, 
including the current number. The first issue appeared in 1915, 
and included references to the contents of Volumes 1 to 16, inclu- 
sive. The work of compiling the additions is under way and it is 
expected to issue the revision during the current year. The Gen- 
eral Index will be of material assistance in readily referring to the 
great amount of valuable data included in the twenty-seven vol- 
umes of Proceedings. 

FINANCES 


The following is a condensed summary of the Financial State- 


ment given in Exhibit A. 
Receipts during the year 
Disbursements 


$50,927.97 
49,744.31 


Excess of Receipts over Disbursements $ 1,183.66 


CONCLUSIONS 


(1) The American Railway Engineering Association is the 
realization of an ideal, carefully worked out and persistently 
followed for more than a quarter of a century. 

(2) The Association has been of practical benefit to the trans- 
portation industry by progress made in uniformity of practice and 
standardization—in terminology, methods and structures. 

(3) It has advanced and extended railway engineering knowl- 
edge, and fostered a spirit of co-operation and fellowship among 
engineers. 

(4) The elements which have contributed to its successful 
working are briefly: (a) A definite program; (b) Continuity of 
purpose; (c) Co-operation and loyalty of the members; (d) 
Thorough and conscientious committee-work; and (e) Encour- 
agement from railway managements. 

(5) Railway operations are becoming constantly more complex, 
and the problems involved call for analytical ability of the highest 
order. The members of the American Railway Engineering Asso- 
ciation are especially well-qualified to aid in their proper solution, 
and it is safe to assume that the same spirit of enthusiasm and 
unselfish devotion will characterize its future activities as it has 
in the past. 


Financial Statement for Calendar Year Ending 
December 31, 1925 


Balance on hand January 1, 1925 
RECEIPTS 


$54,431.06 


Membership Account 
Entrance 
Dues 
Binding Proceedings and Manual 
Badges 14.00 
Sale of Publications 
Proceedings 
Bulletins 
Manual 
Specifications 
eaflets 
Advertising 
Publications 
Interest Account 
Investments 
Bank Balance 
Annual Meeting 
Sale of Dinner Tickets 
Miscellaneous 
American Railway Association 
Rail Investigations 


$ 1,740.00 


2,357.10 
2,704.65 


3,695.00 


8,090.32 
$50,927.97 
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DISBURSEMENTS 





CE oo okn cock ccsbkbvesdvesneenawhcdaneenad $10,369.88 
Pas on 000n6onsbtuneenmennangessacan 5,098.77 
Dt i206 on fet ce eaiee hres a sea aie 11,462.78 
SE ak bate babe dae teeeratéstcheteseswaania 56.25 
SE aid nk Reha Ge eed oteilee tien 1,250.00 
SO GR PUN s 0c cca Peccvcnccescseces 1,654.49 
COU, 1 cncenneebebdeen ceeeesenemes 845.00 
SEY ee cee nannecedaeeeedsedenseeuadsaness 732.61 
ED oc ceccdcceccckscenssossscasesceose 608.58 
PE ph6.b6 aes Cone swedun ones enseeeenteeeses 1,271.54 
NED 6s. 6 vben0u00senesneetéésvesesaesenes 72.20 
eee ee 25.95 
CR ID on nn. 0-6:06 006666006 008000 080 111.35 
PEE TOE oo kc cc crccecccescecvecesesveee 6,772.81 
DE SO, GU pdc dicescdetdsnenecce'csnen 14.00 
PEE. ok 06 6606500000500 O8SSE SCHED OEOCEAOS CORE 150.00 
nck cncectnctieehhhs sine eksas ences 901.30 
American Railway Assn.—Rail Investigations... 8,346.80 

TE hab cei 0640064 Ree eee eke eenes $49,744.51 
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Excess of Receipts over Disbursements............0eeeeeeeeeee: $ 1,183.66 








Baiawee om heml Bpnember 34, 1985...66ccivcvvdessesciccscsovss 55,614.72 
Consisting of: 
I CN GM we cantcks dbimerdadeceeeens $45,785.89 
"SF eS OO RCE ee 9,803.83 
POE CORD FUGG soni cccsccccccenssvoweses 25.00 
$55,614.72 
STRESSES IN TRACK FUND 
BDalense om tamd Fammary 1, 1985 6c cc ccvocsesecevcscceveseeses $ 3,057.06 
Messived Grom Materest Gurtaw BSS... sc ccccccccseccscesescccess 85.81 
TD ans d5t0dnbskcastscecbtanepsdakst cetewensouener $ 3,142.87 
Paid out on Audited Vouchers during 1925..........+.0045. 1,033.21 
Balance of fund on hand December 31, 1925...........+-55- $ 2,109.66 


Report on Iron and Steel Structures 








The Committee on Iron and Steel 
Structures submitted a code of in- 
structions for the maintenance inspec- 
tion of superstructures of steel rail- 
way bridges which it recommended be 
accepted for publication in the Man- 
ual in place of the material under 
that subject now in the Manual. It 
submitted as information specifica- 
tions for the waterproofing and drain- 
ing of solid floor bridges by the use 

















of membrane system water proofing. 
The committee has collected informa- 
tion on the use of copper-bearing steel 
which it has found to last twice as 
long as ordinary steel for steel cars, 
tie plates, track spikes and stationary 
boilers and suggests that investigation 
should be made as to its suitability for 
bridges. O. F. Dalstrom has been 
chairman of the committee for four 
years and a member for five years. 








O. F. Dalstrom 
Chairman 


following subjects: 1, Revision of Manual (Appen- 

dix A) ; 2, Specifications for steel highway bridges 
—Progress—(Appendix B); 6, Instruction for main- 
tenance inspection of superstructures of steel bridges 
(Appendix C); 9, Column tests (Appendix D); 10, 
Specifications for the waterproofing and drainage of 
solid-floor railway bridges (Appendix E) ; 11, Investi- 
gation of copper-bearing steel for structural purposes 
(Appendix F). 

It recommended: 1. That’ the report on the revi- 
sion of the Manual (Appendix A) be acted on as fol- 
lows: The part covering bearing pressures on large 
rollers and the part covering “punched work” and 
“reamed work” be received as information, and the 
part covering removal of certain portions of the Man- 
ual be approved; 2. That the report on specifications 
for steel highway bridges (Appendix B) be received 
as information; 6. That the report on instructions for 
maintenance inspection of superstructures of steel 
bridges (Appendix C) be approved for publication in 
the Manual; 9. That the report on column tests (Ap- 
pendix D) be received as information; 10. That the 
specifications for the waterproofing and drainage of 
solid-floor railway bridges (Appendix E) be received 
as information; 11. That the report on the investiga- 
tion of copper-bearing steel for structural purposes 
(Appendix F) be received as information. 

Committee: O. F. Dalstrom, Chairman (C..& N. W.); 
B. R. Leffler, Vice-Chairman, (N. Y. C.); P. S. Baker (Read- 
ing), J. E. Bernhardt (C.& E.I.), A. W. Carpenter (N. Y.C.), 
M. F. Clements (N. P.), R. P. Davis (Univ. of W. Va.), F. O. 
Dufour (Lafayette Coll.), Thos. Earl (Bethlehem Steel Co.), 


W. R. Edwards (B. & O.), G. A. Haggander (C. B. & Q.), 
Reuben Hayes (Sou.), C. S. Heritage (K. C. S.), Otis E. 


‘Tist committee presented reports covering the 





Hovey (Am. Bridge Co.), J. B. Hunley (C. C. C. & St. L.), 
G. H. Gilbert (Sou.), P. G. Lang, Jr. (B. & O.), Crosby 
Miller (C. & O.), P. B. Motley (C. P. R.), Albert Reichmann 
(Am. Bridge Co.), A. F. Robinson (A. T. & S. F.), H. N. 
Rodenbaugh (F. E. C.), O. E. Selby (C. C. C. & St. L.), I. L. 
Simmons (C. R. I. & P.), P. B. Spencer (N. Y. N. H. & H.), 
R. O. Stewart (C. N. R.), H. B. Stuart (C. N. R.), R. M. 
Stubbs (M.-K.-T.), G. H. Trout (U. P.), F. E. Turneaure 
(Univ. of Wis.), F. P. Turner (N. & W.), H. T. Welty 
(N. Y. C.), A. R. Wilson (Penna.), W. L. Wilson (Lehigh 
Univ.), W. M. Wilson (Univ. of Il.) 


Appendix A—Revision of Manual 


During the past year the third edition of the General 
Specifications for Steel Railway Bridges was issued. 
This edition includes all revisions adopted by the As- 
sociation to August, 1925. These specifications should 
replace the specifications in the 1921 edition of the 
Manual. The matter under the subject, Inspection of 
Bridges and Records of Inspection, page 725 of the 
1921 edition of the Manual, should be eliminated as it 
will be superseded by the matter in Appendix C of 
this report. 


Appendix C—Instructions for the Maintenance In- 
spection of Superstructures of Steel Railway Bridges 

1. Responsibility of Inspectors— These instruc- 
tions are for the guidance of inspectors in the main- 
tenance inspection of steel railway bridges. Inspectors 
will be held responsible for the performance of their 
duties in accordance with these instructions. 

2. The Inspector shall make a complete detailed in- 
spection of every bridge. 

3. Communications—Unless there are other in- 
structions, copies of communications sent to other of- 
ficials shall be sent to the bridge engineer. 

4. Drawings and Rules—The Inspector shall be 
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familiar with standard bridge drawings, and the rules 
and instructions applying to the maintenance of 
bridges. 

5. Bridge List—A list of bridges will be furnished 
to the inspector by the bridge engineer. This list 
will give the number (or name) and location of each 
bridge, type of superstructure, and lengths of spans. 
In each case the number (or name) and location of 
the bridge given in the list shall appear on the In- 
spector’s report. The inspector shall report any er- 
rors in the information given in the list, and shall 
furnish other information to the bridge engineer when 
required. 

6. Emergency Reports—If a bridge is found in 

need of immediate repairs for safety, the inspector 
shall notify, by the quickest means available, the 
proper division official and the bridge engineer, giving 
the bridge number (or name), description, location, 
nature of defects, and temporary repairs needed. The 
Inspector shall send to the above mentioned officials, 
by the first train, a complete report in writing, with a 
detailed sketch showing the defects. If necessary, the 
Inspector shall protect traffic in accordance with the 
rules of the operating department. 
7. Reports—The Inspector shall make a record of 
the inspection of every bridge. This record shall be 
made at the site, at the time of the inspection, and on 
a form provided for that purpose. He shall make a 
written report as required, giving his recommenda- 
tions as to the repairs needed and when they should 
be made. 

8. On the report form which accompanies these in- 
structions, are listed the features most frequently 
found in need of attention, but this form shall not be 
taken as listing all features requiring inspection. Re- 
marks on features not listed in the form shall appear 
on the blank part of the form or on a separate sheet. 
Only one side of a sheet shall be used. 

9. On the report form symbols shall be used as 
follows: 

OQ—Opposite items which do not apply 
to the bridge inspected. 

OK—Opposite items referring to features 

which do not need attention. 

X—Opposite items under which are 
made- special remarks on repairs 
needed. The identifying numbers of 
the items so marked shall be entered 
in the blank ruled part of the sheet, 
with a concise but complete descrip- 
tion of the features needing atten- 
tion, together with recommendations 
for repairs. 


One of these symbols shall appear opposite every 
item on the form. 

10. Features to Be Examined—(The committee 
then presented a very detailed list of the features an 
Inspector should examine in going over a bridge. Be- 
cause of their length, these details are omitted here.— 
Editor. ) 

11. General—The inspector shall report indications of 
overload or failure in any part of the bridge..- He shall ob- 
serve the behavior of the bridge during the passing of live 
load, if practicable, noting excessive vibration, deflection, and 
side sway. 

Attachments of wires, pipes, etc., that may be harmful to 
the bridge shall be reported. 


Appendix E—Specifications for the Waterproofing 
and Drainage of Solid-Floor Railway Bridges 


Complete specifications were given for the water- 
proofing and drainage of solid-floor bridges, with the 
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statement that, “these specifications apply to mem- 
brane waterproofing, which is the only kind recom- 
mended for solid-floor railway bridges. The water- 
proofing shall consist of a membrane covered by a 
protection course of brick, concrete or asphalt mastic.” 
The specifications were presented as information. 


Appendix F—Copper-Bearing Steel for Structural 
Purposes 


The sub-committee has collected information on the 
use of copper-bearing steel and finds that it is being 
used in the manufacture of steel cars, tie-plates, track 
spikes, smoke stacks, and stationary boilers. Copper- 
bearing steel in such service has been found to last 
twice as long as ordinary steel. It has been little used 
in bridge construction, and further investigation 
should be made to determine if it is suitable for that 
purpose. 


Supplemental Report 


The committee submitted a supplemental report on 
the work that it had done on Subject No. 4, rules for 
lighting bridges, and a uniform code of regulations 
and signals for operating draw bridges. This subject 


thas been on the committee’s outline of work about 


five years, during which time it was studied carefully 
by a special sub-committee. The committee submit- 
ted its findings on the subject in the following three 
conclusions: 1. That the lack of uniformity in the 
rules for operating draw bridges does not affect the 
railways: disadvantageously. 2. That the matter of 
lighting and operating draw bridges has been, to a 
very large extent, local in its application, and no ma- 
terial benefit would be derived from standardization. 
3. That the full development of the subject might lead 
to the consideration of questions seriously affecting 
the cost of operation of railways. 

The committee recommended that this subject be 
withdrawn from its outline of work. 


Discussion 


{The report was presented by Chairman B. F. 
Leffler. Under Revision of Manual, the parts re- 
ferring to bearing pressures and large rollers, and the 
part covering “punched work” and “reamed work” 
were accepted as information while the part covering 
the removal of certain portions of the Manual was 
deferred at the request of the committee. The report 
on Appendix B was received as information. ] 

The report on Instructions for Maintenance Inspec- 
tion of Superstructure of Steel Bridges was then 
presented. 

W. C. Barrett (L. V.): During the past year, the 
committee on Rules and Organization has been work- 
ing in very close cooperation with this committee in 
the revision of the rules now appearing in the Manual 
for inspection of bridges, trestles and culverts, whether 
steel, wood or iron. It had a report practically com- 
pleted, but was asked to defer that until this Committee 
on Iron and Steel Structures had revised their rules. 

These rules are that revision, but inasmuch as the 
Committee on Rules and Organization had no oppor- 
tunity to cooperate with or collaborate with this com- 
mittee, I want to raise the question as to whether or 
not it is proper to put rules for inspection of steel 
structures in the Manual when we already have rules 
for the inspection of all sorts of bridges. 

H. B. Stuart (C. N. R.): I think the two commit- 
tees should get together and agree on these rules. 

Chairman Leiffler: Do I understand that it is the 
wish’ of the Chairman of the Committee on Rules 
and Organization that these instructions be not put 


el 


O1 
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into the Manual until they have been passed upon by 
the Committee on Rules and Organization? 

Mr. Barrett: That is the thought I had, not because 
we wanted to take from the committee any of its 
authority, but because otherwise there will be dupli- 
cation. 

Chairman Leffler: Is it the intention to change the 
substance of these rules or just the location in the 
Manual? 

Mr. Barrett: Our report included the rules that this 
committee has already printed in the Bulletin for in- 
formation, and it would be our intention, if this 
matter were deferred for another year, to work as we 
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did during this past year very closely in cooperation 
with this committee to have one set of rules by both 
committees. J move that the instructions for inspec- 
tion of steel structures be referred back to the com- 
mittee for collaboration with the Committee on Rules 
and Organization during the ensuing year. 

The motion was carried. 

Appendices D. E. and F. were accepted as informa- 
tion. 

The recommendations in the supplementary report 
on Rules for Lighting Bridges were adopted, after 
which the committee was. dismissed with the thanks 
of the Association. 


Report on Economics of Railway Location 








The Committee on Economics of 
Railway Location, conferring with the 
Committee on Electricity, presented a 
progress report in which the effect of 
the introduction of electric locomo- 
tives on the economics of railway lo- 
cation was considered. The sub-com- 
mittee which prepared this report was 
not unanimous in its opinions and a 
minority report was also presented. A 
progress report was presented on the 

















relative merits of an 0.4 per cent rul- 
ing grade as compared with an 0.3 per 
cent ruling grade. The committee ex- 
pects that additional information on 
this subject will be obtained which 
will enable it to devote further study 
to the subject and to formulate a more 
comprehensive report at some future 
time. E. E. King has been chairman 
for 3 years and has been a member of 
the committee for 4 years. 








E, E. King 
Chairman 


following subjects: 1, The economics of rail- 

way location as affected by the introduction of 
electric locomotives, conferring with the Committee 
on Electricity (Appendix A). 2, The relative merits 
of a 0.4 per cent ruling grade as compared with a 0.3 
per cent grade (Appendix B). 

The committee recommended: 1, That the material 
in Appendix A, including the conclusions, be accepted 
as a progress report. 2, That the material in Appen- 
dix B be accepted as a progress report. 

A monograph on the Effect of Minor Sags and 
Humps, by Walter Loring Webb, was appended to 
the report. 

Committee: E. E. King (U. of Ill.), Chairman; H. C. Searls 
(M. P.), Vice Chairman; F. L. Batchelder (C. R.), John C. 
Beye (I. C. C.), A. S. Cutler (U. of Minn.), A. S. Going (C. N. 
R.), C. P. Howard (I. C. C.), Frank Lee (C. P. R.), Fred 
Lavis (Con. Engr.), F. R. Laying (B. L. E.), C. L. Persons (C. 
B. & Q.), L. L. Pyle (C. & O.), E. C. Schmidt (U. of IIL), 
\. K. Shurtleff (A. R. E. A.), C. W. Stark (U. S. Ch. of Com.), 
P. E. Thain (N. P.), R. H. Washburn (C. & A.), Walter Loring 
Webb (Cons. Engr.), A. H. Woollen (I. C.), F. E. Wynne, 
(Westinghouse El. Co.), M. A. Zook (M. W. & S.). 
Appendix A—The Economics of Railway Location as 

Affected by the Introduction of Electric Locomo- 
tives, Conferring with the Committee on Electricity 

The location of a new railway line would be defi- 
nitely affected by the introduction of electricity as 
motive power, irrespective of where the power would 
be derived, so that a discussion of the kind of elec- 
tric system is not pertinent to this subject. 

1. Alinement and Profile—The principal economy 
to be effected by the introduction of the electric loco- 


"Tien committee presented reports covering the 


motive as a form of motive power for a projected rail- 
way line lies in the modification of the ruling grade, 
it being possible to follow more closely the natural 
topography of the country. Unless the country were 
level in character, less linear curvature would be pos- 
sible, shortening the total mileage of the system ac- 
cordingly. In mountainous country and in crossing 
rivers or other waterways, tunnel construction of any 
length (as far as operating conditions are concerned) 
can be employed. 

2. Characteristics of Electric Locomotives.—The 
maximum tractive effort which may be exerted by an 
electric locomotive is dependent upon the weight on 
drivers and may be maintained from zero speed up to 
some speed determined by the motor characteristics. 
The tractive effort is uniform at any given speed, de- 
creasing as the speed increases, and always has a 
definite relation to speed, depending on the charac- 
teristics of the motors used. A steam locomotive, on 
the other hand, is limited by grate area and boiler 
capacity and its tractive effort is governed by the mean 
effective pressure that can be maintained in the cylin- 
ders. Because of the reciprocating motion of the 
steam locomotive and the necessity for absorbing the 
reciprocating forces, there is not a uniform torque on 
the wheels; but the real limiting feature is the boiler, 
as it is only fair to assume that running gear could be 
designed adequately to produce the equivalent of the 
uniform torque of the electric locomotive. Electric 
locomotives of the side-rod type introduce some of the 
reciprocating motions of the steam locomotive; but 
while affecting the efficiency of transmission to some 
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degree, these do not affect the uniform turning mo- 
ment of the motors. 

The advantage gained by the electric locomotive 
is in the ability to put the desired power into a prac- 
tical locomotive frame and maintain that power inde- 
pendent of such limitations as boiler size, grate area, 
stokers, fuel and water. In other words, we may 
consider the boiler and combustion equipment of a 
locomotive as moved to a stationery power plant where 
it is not limited and can grow as the demand increases. 

Electric locomotives operated on the multiple unit 
principle can be designed as a unit and as many units 
employed as necessary within the limits of draft-gear 
design to move a given tonnage over the line, with 
but one crew. 

3. Availability of Motive Power.—It has been 
demonstrated by the electrified railroads of this coun- 
try that electric locomotives can be operated at greater 
distances from repair shops and for longer periods 
between shoppings for inspection or overhaul than 
steam locomotives, due to the lesser necessity for and 
the greater ease of making renewals to electric locomo- 
tives. 

This feature of the electric locomotive should af- 
fect the economics of railway location, in that terminal 
facilities for turning of locomotives, inspection and re- 
pairs could be located at the most economic points, 
and raw supplies and labor obtained more readily and 
cheaply. 

4. The foregoing discussion applies to electric 
locomotives that take energy from an external source, 
such as a contact wire or rail. The committee wishes 
to draw attention to the consideration being given at 
the present time toward the internal combustion en- 
gine as a form of prime mover for locomotives, which 
in combination with electric drive, makes an indepen- 
dent unit with some of the desirable characteristics 
of the electric locomotive and without the attendant 
disadvantages of transmission, distribution and con- 
version equipment. In addition, a thermal efficiency 
from fuel to rail of some 25 to 30 per cent is indicated, 
as against 12 per cent for the electric locomotive and 
power system, and 5 to 6 per cent for a steam loco- 
motive. The introduction of this type of electric loco- 
motive will affect railway location, as these locomo- 
tives can carry sufficient fuel and other supplies for 
six to seven days’ run. It is yet to be shown whether 
the internal combustion engine electric locomotive 
will also have the advantages stated in paragraph 3. 

CONCLUSIONS 

1. The introduction of the electric locomotives may 
affect the economics of railway location with respect 
to: 

(a) The ruling grade, 

(b) Total curvature, 

(c) Length of tunnels, 

(d) Location of repair, inspection and terminal 
facilities. 

2. Each proposed railway must be studied and a 
separate determination made as to whether electrifica- 
tion is economically justified. 

3. This subject should be continued and data col- 
lected which could be used for the economic study 
referred to in Conclusion 2. 

4. The performance of self-contained power plant 
locomotives should be followed as affecting further 
reports on this subject. 


Minority REPORT 
9 


The undersigned member of sub-committee No. 2 
does not agree with the form or matter of the report 
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presented. He believes that the effect of electric tra: - 
tion on the economics of railway location can only be 
set forth in a report of this kind in the most general 
terms. The details of the subject should be either 
much more voluminous or be omitted entirely. 

The details and ramifications of this subject are so 
many and varied that, in the writer’s estimation, they 
could not be covered properly except in an extensive 
treatise, and even then could only be applied to a spe- 
cific case by a group of civil, electrical and mechani- 
cal engineers and operating men having extensive, 
intimate knowledge of the subject. 

The undersigned also objects to the conclusions of 
sub-committee, No. 1 of which states that the introduc- 
tion of electric locomotives may affect the economics 
of railway location with respect to: (a) The ruling 
grade, (b) Total curvature, (c) Length of tunnels, and 
(d) Location of repair, inspection and terminal facil- 
ities. While this is true, it is also true that they may 
not, and this can hardly be called a conclusion. Con- 
clusion 2 is also a truism, which applies to almost 
anything. In regard to Conclusions 3 and 4, it is the 
pinion of the writer that it is unwise to set forth 
as conclusions, or to include in the Manual, anything 
but the broadest general principles in regard to this 
subject. F. Lavis. 

Discussion 


[The afternoon session was called to order by First 
Vice-President C. F. W. Felt, who called the Committee 
on Economics of Railway Location. The report was 
presented by Chairman E. E. King and that part treat- 
ing of the economics of railway location was accepted 
as information after which the report on the relative 
merits of a 0.4 per cent ruling grade as compared with 
a Q.3 per cent grade was presented, with the motion 
that it be accepted as information. |] 

J. B. Jenkins (B. & O.): This committee could very 
well go further and show the relation between the ton- 
nage, the amount of money that could be expended, and 
the advantage that would accrue from the expenditure 
of that money. There is a necessary relation between 
the three and I think the committee should cover that 
point. 

F. R. Layng (B. & L. E.): The committee is in cor- 
respondence with a number of other roads that are using 
these lighter grade lines and we are collecting that data. 

R. H. Ford (C., R. I. & P.): I am glad the commit 
tee is developing along the lines that the report indi 
cates. There isn’t any doubt that a revision of the 
grades is going to revolutionize railway practice in this 
country. Nor is there any doubt that the question of 
rates and the questions of competition by the automo- 
bile truck and by waterways are going to be very much 
affected by the work that the railroads are just coming 
into on this question of grade reduction. 

I am glad the committee has referred to the grade 
lighter than four-tenths. The general feeling of those 
roads who have adopted the four-tenths grade line on 
their main lines is that the question of sixty or seventy 
or even one hundred foot fills or cuits has little signifi- 
cance compared to the question of the efficiency of their 
railroad. 

The outline that the committee has prepared here to- 
day opens a new avenue for much of the work that this 
Association will do in the future. The problem of rail- 
way rates and the efficient and economic operation of a 
railway is centered very largely around the work that 
this committee will do in the future, and I want to 
bespeak for the committee the earnest and helpful assist 
ance of this Association. 

J. L. Campbell (S. P.): I had not intended to discuss 
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this report of the committee at this time. I wouldn’t 
want to undertake it unless I had made special prepara- 
tion, which I have not done, but in this connection I do 
want to read into the records a correction in connection 
with a subject that comes directly within the work of 
this committee. It is in Bulletin 285; beginning on 
page 1221 there is a monograph on the effect of the phy- 
sical characteristics of a railway line. If any of the 
members have Bulletin 285 with them now, they can 
take their pencils and make these corrections. It may 
save vou a little confusion if you get around to reading 
this monograph. (Mr. Campbell then read the correc- 
tions referred to.) 

|. M. Metcalf (M.-K.-T.): There is one other factor 
in this problem that has not been touched on in this re- 
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port which I would suggest should be treated in this 
connection, and that is the character of traffic in the 
possible train length limit, which will affect the economy 
of the lighter grade. 

Maurice Coburn (Penna.): This is a very important 
report and we hope the committee can carry it further 
and give us more exact data as to a good many of the 
points that are mentioned. There have been a good many 
grade changes made on a good many railroads where they 
have made the mistake of not remembering that the 
increased trainload is going to slow up the movement. 

Vice-President Felt: Is there any further discussion? 
If not, this will be considered as accepted and the com- 
mittee will be dismissed with the thanks of the Associa- 
tion. 


Report of Committee on Electricity 








The Committee on Electricity pre- 
sented as information an interesting 
study on the utilization of water 
power for electric railway operation, 
in which figures were given showing 
the developed water power in the 
United States. by geographical sec- 
tions, and the potential water power 
resources for the same sections. Spe- 
cifications were submitted for ap- 
proval as recommended practice and 

















inclusion in the manual covering the 
maintenance of overhead electric sup- 
ply lines; joit use of poles for 
power; communication and signal cir- 
cuits; porcelain insulators; and fric- 
tion tape. It also presented for adop- 
tion a revised schedule for tungsten’ 
lamp standards. EE. B. Katte has 
been chairman of the committee for 
10 years and a member for the last 
15 years. 








E. B. Katte 
Chairman 


lowing subjects: (1) Revision of the Manual (Ap- 

pendix A); (2) Study of electrical interference 
caused by propulsion circuits, including recommendations 
for eliminating interference with signal, telephone and 
telegraph lines caused by propulsion circuits and adjacent 
transmission lines (Appendix B); (3) Study and report 
on the utilization of water power for electric railway 
operation (Appendix C); (4) Collaboration with the 
American Committee on Electrolysis (Appendix D) ; (5) 
Collaboration with the United States Bureau of Stan- 
dards in the revision of the National Electrical Safety 
Code and other codes of similar character. Study of 
electric light, power supply and trolley lines crossing 
railways, with the view of keeping the association in- 
formed with regard to changes which may be desirable 
in the adopted specifications to make them conform 
more nearly to the requirements of Part II of the Na- 
tional Electrical Safety Code, prepared by the United 
States Bureau of Standards, and with the require- 
ments of public service commissions and other regu- 
latory bodies in the various states (Appendix E); (6) 
Study and report on the specifications for the construc- 
tion of overhead electric supply lines for railway use 
on railroad property, collaborating with the appro- 
priate committee of the signal section and the tele- 
phone and telegraph section. (Appendix F) ; (7) Study 
and report on economics of railway location as affected 
by electric operation, collaborating with committee on 
economics of railway location (Appendix G) ; (8) Study 
and report on the specifications for adhesive and rub- 


r | NHE committee presented reports covering the fol- 
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ber tapes (Appendix H); (9) Study and report on 
specifications for porcelain insulators for railroad sup- 
ply lines, collaborating with the appropriate commit- 
tees of the Signal section and the Telephone and 
Telegraph section, with the view of advancing the ten- 
tative specifications to recommended practice (Appen- 
dix I); (10) Revision of the tables showing third 
rail clearances and tables showing overhead working 
conductor clearances contained in last year’s report 
(Appendix J); (11) Study and report on rules for 
the protection of oil sidings from danger due to stray 
currents, with the view of keeping the adopted rules 
revised and up to date, co-operating with appropriate 
committees of other interested associations (Appendix 
K); (12) Study and report on specifications for track 
and third rail bonds for electric railway circuits, in- 
cluding gas, electric and thermit welding (Appendix 
L); and (13) Revision and bringing up to date of the 
adopted specifications for incandescent lamps and 
schedule of sizes (Appendix M). 

It recommended that the following be approved as 
recommended practice, and printed in the Manual: 
Specifications for maintenance of overhead electric 
supply lines (Appendix F) ; specifications for the joint 
use of poles for power, communication and signal cir- 
cuits (Appendix F); specifications for friction tape 
(Appendix H); specifications for porcelain insulators 
for railroad supply lines (Appendix I); accept as in- 
formation and print in the Manual, Clearance Tables 
for Third Rail and Overhead Working Conductors 
(Appendix J); approve as recommended practice and 
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substitute for the existing schedule in the Manual, in- 
candescent lamp schedule (Appendix M) ; and that the 
other reports be accepted as information. 

Committee: E. B. Katte (N. Y. C.), Chairman; W. M. 
Vandersluis (I. C.), Vice-Chairman; F. Auryansen (L. I.), 
H. M. Bassett (N. Y. C.), D. J. Brumley (I. C.), R. D. 
Coombs (Con. Engr.), J. C. Davidson (N. & W.), J. H. Davis 
(B. & O.), J. V. B. Duer (Penna.), G. Eisenhauer (Erie), F. 
D. Hall (B. & M.), L. B. Martin (I. T. S.), R. J. Middleton 
(C. M. & St. P.), W. L. Morse (N. Y. C.), R. J. Needham 
(C. N. R.), A. E. Owen (C. of N. J.), Martin Schreiber (P. 
S. Ry.), E. B. Temple (Penna.), H. M. Warren (D. L. & W.), 
L. S. Wells (L. 1.), S. Withington, (N. Y. N. H. & H.), G. 
I. Wright (I. C.). 


Appendix A—Revision of Manual 


The committee recommended that the association 
approve as recommended practice and print in the 
Manual: (a) specifications for Maintenance of Over- 
head Electric Supply Lines (Appendix F); (b) 
specifications for Joint Use of Poles for Power Com- 
munication and Signal Circuits (Appendix F); (c) 
specifications for Friction Tape (Appendix H) to sup- 
ersede the specifications for Adhesive Tape now in the 
Manual; (d) specifications for Porcelain Insulators 
for Railroad Supply Lines (Appendix I) ; (e) accept as 
information, and print in the Manual, Clearance Tables 
for Third-Rail and Overhead Working Conductors 
(Appendix J); (f) approve as recommended practice 
and substitute for existing schedule in the Manual the 
Tungsten Lamp Schedule—1925 (Appendix M). 


Appendix B—Inductive Co-Ordination 


The activities of the committee were confined to 
representation on the American Committee on Induc- 
tive Co-ordination, concerning which full information 
was given in last year’s report. This committee has 
issued a questionnaire to the various constituent 
bodies, but up to the present time (November 1) the 
results thereof have not been issued. The railroad 
interests have submitted the reply to the questionnaire 
through Secretary H. J. Forster, of the American Rail- 
way Association. 

It was recommended that the subject be continued 
and the activities of the committee for the present 
be confined to representation on and working with 
the American Committee on Inductive Co-ordination. 


Appendix C—Water Power 


‘The work of the sub-committee was in the nature 
of a review of the past work under this subject, bring- 
ing the data previously prepared up to date. 

The sub-committee -presented data showing de- 
veloped water power as well as potential water power 
in the United States, listing each by sections of the 
country, and has made a study of the relation of pres- 
ent development to future possibility; a similar study 
was made for Canada. 


Appendix D—Electrolysis 


The sub-committee is at present engaged in an at- 
tempt to formulate grounding rules which will be ac- 
ceptable to the various interests represented on the 
American Committee on Elctrolysis, with which the 
sub-committe is co-operating. It was recommended 
that representation on the American Committee on 
Electrolysis be continued without commitment as to 
subscription or dues until a definite program is sub- 
mitted to the board of direction for its action. 


Appendix E—Co-Operation With the U. S. Bureau of 
Standards 


The committee has conferred with the U. S. Bureau 
of Standards in the revision of various parts of the 
National Electric Safety Code. It outlined the present 
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status of the work stating that several sections are 
nearly completed and recommended that co-operation 
with the Bureau of Standards be continued. 


Appendix F—Overhead Transmission Line 
Construction 


The sub-committee submitted specifications for the 
maintenance of overhead electric supply lines, with 
an addendum containing specifications for the joint 
use of poles for power, communication and signal cir- 


cuits, this addendum being as follows: 

1. Scope. This addendum describes the standard prac- 
tice for the joint use of electric power, transmission, and 
distribution circuits, as defined below, with signal and com- 
munication circuits on wood pole lines for railroad use, on 
railroad property. These provisions do not apply to pole 
lines where Class “S” and “T” circuits only are involved. 

These provisions are to be used in connection with the 
foregoing specifications, all the requirements of which, ex- 
cept as modified bythis addendum, are to be followed. 

Where Class “P-1” and “P-2” circuits are concerned with 
communication circuits, joint construction is not recom- 
mended but may be used where the right-of-way is restricted 
and the construction of separate pole lines would result in 
close clearance to tracks, buildings, etc., and between lines 
unless the character of the ‘circuits makes joint use unde- 
sirable. 

2. Classification of Circuits. The circuits involved are 
classified as follows: 

(a) Power Transmission and‘ Distribution Circuits. 

P-1 Constant potential alternating current circuits not ex- 
ceeding 750 volts between conductors, 440 volts to neutral or 
ground, and direct current circuits not exceeding 750 volts to 
ground. 

P-2 Constant potential alternating current circuits of volt- 
ages between 750 and 5000 volts between conductors (or volt- 
age between 440 and 2900 to neutral or ground) and constant 
current circuits of not more than 7.5 amperes. 

S Constant potential circuits, alternating current or direct 
current, not exceeding 550 volts between conductors or 320 
volts between neutral or ground and the transmitted power 
of which does not exceed 1600 watts. 

(b) Communication and Signal Circuits. 

T Communication or signal circuits which operate at not 
exceeding 440 volts to ground or 750 volts between any two 
points of the circuits or the transmitted power of which 
does not exceed 150 watts, below 150 volts no limit*is placed 
on the capacity of the system. 

3. Relative Position of Different Classes. The relative po- 
sition on a pole of the line conductors of different classes, 
when present, shall in general be from the top of the pole 
downward, as follows: Class P-2, Class P-1, Class S, Class T. 

Where all circuits are owned or operated by one party or 
cooperative consideration determines that the circumstances 
warrant and the necessary coordinating methods are em- 
ployed, double braid weatherproof covered wires -carrying 
a voltage not to exceed, where practicable, 440 volts, or in 
exceptional cases, 550 volts between conductors with trans- 


mitted power not in excess of 1600 watts when involved in « 


the joint use of poles with signal circuits, may be carried 
below the signal circuits. under the following conditions: 

(1) That such supply circuits are of wire having a good grade of 
commercial weatherproof covering not smaller than No. A. W. G. 
medium hard drawn copper or its equivalent in strength and the con- 
struction otherwise conforms with the requirements for supply circuits 
of the same class. 

(2) That the supply circuits be placed on the adjacent end pins 
of the bottom crossarm, and that a climbing space of at least 30 in. 
be maintained up the pole. Special precautions shall be taken to render 
such circuits conspicuous, such as painting a stripe on the crossarm oF 
using a different form of insulator from the others on the pole line. 
That there shall be a vertical clearance of at least 2 ft. between the 
crossarm carrying these supply circuits and the next crossarm above. 
That the other pins of the crossarm carrying the supply circuit may 
be occupied by signal circuits not used for telephone and telegraph 
service but used in the operation or control of railway or supply ap- 
paratus. 

(3) That such supply circtiits shall be equipped with fuses and ar- 
resters installed in the supply end of the circuit. The fuses shall 
have a capacity not in excess of twice the maximum operating current 
value of the circuit they protect but in no case less than seven amperes. 
The arresters shall be designed so as to break down at a voltage of 
approximately twice the voltage between the wires of the circuit, but which 
need not be less than 500 volts. Where the supply circuits are alter- 
nating current, fuses shall be installed in the secondary side of the 
supply transformer which will successfully open the circuit when the 
voltage is as great as that of the primary voltage of the transformer. 


4. Vertical Separation. In order to provide for future 
growth and at the same time avoid encroachments on the 
vertical separation, the vertical clearance between Class P-1 
primary or series lighting line conductors, and Class T at- 
tachments, shall in general be at least 72 in. 
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In no case, however, except as specified immediately be- 
low, shall the vertical separation at the pole between Class 
p-1 and T attachments be less than the values shown below: 
Crossarms (center to center) 48 in. 
Other attachments (crossarm braces and guys excepted) 40in. 

Where cross-arm braces are attached to metal crossarms, 
or are in contact with transformer cases or hangers, they 
are subject to the same clearance requirements as the other 
attachments. 

5. Climbing Space. A clear climbing space at least 30 
in. wide between wires and attachments, shall be maintained 
up the pole. This climbing space may be on one side or 
corner of the pole only. Where practicable, such climbing 
space shall be continuous through the wires and attachments 
oi the various classes. 

On junction, corner, or other poles where additional cross- 
arms are employed out of parallel with normal crossarms 
fot changing the direction of the line or for banch line, and 
suc constuction is below another class, the attachments shall 
be so located and maintained as to provide and keep open 
on one side of the pole and next to the pole, as a vertical 
climbing space, a square of not less than 30 in. on a side. 
The pole itself and crossarm back braces may be included 
within the climbing space so measured. 

6. Method of Supporting Line Conductors and ‘Cables. 
Where cable attachments are made directly to the pole, 
the full climbing space of thirty inches horizontally shall 
be maintained for a distance of 48 in. vertidally above and 
below such attachment. 

Class P-1 secondary conductors shall not be above, and 
preferably not on the same crossarm, with Class P-1 prim- 
ary or series lighting conductors, except on poles carrying 
only one Class P-1 crossarm, in which case the secondary 
conductors may be carried on the same arm, but on the 
opposite side of the pole from the primary or series lighting 
conductors. 

Class. P-1 secondary conductors not exceeding 300 volts 
to ground may be carried on suitable insulators on malleable 
iron or steel brackets or racks, attached directly to the pole, 
confined to the Class P-1 space. Clearance from face of pole, 
specified in Section 22 of the specification, shall be observed. 

Class T twisted pair distributing wires, or suspension 
wires carrying Class T cables or distributing wires, may 
be attached directly to the pole withim the Class T space 
by malleable iron or steel fixture. Where more than eight 
Class T twisted pair wires are carried along the line they 
shall be grouped and carried in rings on a suspension strand. 

Where a suspension wire carrying any cable is attached 
directly to the pole and is more than 24 in. below any Class 
P-1 attachment and less than 72 in. below the mearest Class 
P-1 attachment other than cable, a wooden guard-arm shall 
be attached to the pole immediately above and substantially 
parallel to such suspension wire. 

The guard arm shall be at least 48 in. in length and shall 
be securely fastened to the pole by a through-bolt and 
properly braced. On corner poles, where the cable turns, the 
guard-arms shall be placed along the climbing side of the 
pole. One line conductor may be carried on a suitable bracket 
attached to the pole at the top by through-bolts. The use 
of pole top extension fixtures, except as clearance attach- 
ments on joint poles, shall in general be avoided. 

7. Conductors and Cables. Line conductors of Classes P-1 
and P-2 circuits shall be of a size not less than No. 6 A. W. 
G. copper. Line conductors of Class T circuits, which oc- 
cupy a position above line conductors or cables of another 
class (except Class S circuit or Class P-1 circuits) shall 
be of a size not less than that required for line conductors 
of similar voltages when placed above Class T circuits. 
Class S circuits shall be not smaller than No. 8 A. W. G. 
copper or its equivalent in strength. Material other than 
copper may be used for line conductors, provided the wires 
of such other material have a strength not less than that 
of the wires specified above. 

No iron or steel line conductors shall be used above line 
conductors or cables of another class except as noted. (1) 
Where above Class S. (2) Where above Class P-1 and the 
iron or steel line conductors are not smaller than No. 10 
B. W. G. or in rural districts or arid regions No. 12 B. W. G. 
(3) Lightning protection wires shall be regarded as supply 
conductors of the voltage in connection with which they 
are used in respect to size, material, sag, and strength of at- 
tachments, provided, however, that they may be of galvanized 
Stranded iron or steel of a diameter not less than 5/16 in., 
except in locations where corrosion of iron or steel is un- 
usually severe. 

Vertical Conductors. Wires or cables run vertically upon a 
pole, except above a point not less than 40 in. vertically above 
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the highest Class T attachment, shall comply with the fol- 
lowing requirements: 

(a) Vertical conductors, except ground wires, shall have 
an insulation conforming to or equivalent to the require- 
ments of the National Electrical Code for rubber covered 
wire, for the voltage involved. 

(b) Vertical runs of Class P-1 conductors shall be carried 
taut down the pole by means of insulators on pins or metal 
brackets and securely maintained at approximately 5 in. from 
the surface of the pole, and if carried through Class T posi- 
tion shall be enclosed in conduit as specified for metal 
sheathed cables as in the next paragraph. Multiple conductor 
cable may be used for vertical runs of two or more Class 
P-1 conductors of the same circuit. 


(c) Vertical runs of Class P-1 metal sheathed cable shall 
be enclosed within a conduit of suitable insulating material 
for its entire length, except that, where more than 6 ft. 
below the lowest Class T attachment, iron pipe may be 
used. Such conduit and pipe shall be securely fastened to 
the pole, and iron pipe shall be permanently and effectively 
grounded. 

(d) Vertical runs of Class T metal sheathed cable which 
ruin through wires of another class, shall be enclosed within 
a conduit of suitable insulating material between points not 
less than 6 ft. below and 40 in. above such wires. Such 
conduit shall be securely fastened to the pole. 


(e) Twisted pair wires from a Class T terminal box to 
a Class T arm or bracket may be attached directly to the 
pole, if within the Class T position. 

(f) Ground wires which pass through attachments of 
another class shall be covered with a suitable protective 
insulating guard between points not less than 6 ft. below and 
40 in. above such attachments. Ground wires shall be suit- 
ably insulated and protected from mechanical injury for at 
least 8 feet above the ground. Such protective covering shall 
be securely fastened to the pole. 


(g) The same ground wire shall not be used for ground- 
ing the attachments of more than one class. Where practic- 
able, ground wires or vertical connections to underground 
wires of more than one class shall not be attached to the 
same pole. 


9. Apparatus Cables boxes, signal switches, cutouts and 
similar apparatus may be installed on the pole at a height 
convenient for operation, provided: (a) They do not inter- 
fere with climbing the pole. (b) The requirements as to 
vertical spacing are observed. (c) They do not prevent 
the installation of vertical runs. (d) They shall, when 
below attachments of another class, have all live parts pro- 
tected from accidental contact. (e) Transformers shall 
not be located below attachments of a lower class. 

10. Pole Steppings. Poles carrying vertical runs, lamps, 
transformers, cable boxes, terminals, or other apparatus 
which may require attention, should be provided with pole 
steps. 

11. Guy Insulators. One strain insulator shall be placed 
in every guy at a point between six and eight feet in hori- 
zontal distance from the pole, except that, in short guys, 
where a point 6 ft. from the pole would be less than 8 ft. 
above the ground, the strain insulator shall be placed not 
less than eight feet above the ground. 

A second strain insulator shall be placed in every guy, 
except those attached to a wood guy stub at a point more 
than 8 ft. above the ground. The second strain insulator 
shall be placed at a point between 6 and 8 ft. from the 
object to which the farther end of the guy is attached, ex- 
cept that, where this point is less than 8 ft. above the ground 
the second strain insulator shall be placed not less than 8 
ft. from the ground. In anchor guys the strain insulator 
shall be placed between 8 and 10 ft. from the ground. In 
short guys, in which the two strain insulators here required 
would be located within 5 ft. of each other, only one strain 
insulator need be used. 

12. Crossarms. Crossarms, if of selected yellow pine or 
fir, shall have dimensions not less than the following: 
Numbers of Pins Carried Dimensions of Cross-Section 

2 or 4 3x4 inches 
6 or 8 3%4x4% inches 

If of other material, crossarms shall be the equivalent in 

strength and durability of the above 


Appendix H—Standardization of Adhesive and Rubber 
Tape 


The committee submitted revised specifications for 
friction tape with the recommendatiomeéleat they be ap- 
proved and substituted for the specifications now in 
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the Manual. It has under consideration specifications 
for rubber tape. 
Appendix I—Standardization of Insulators 
The sub-committee reviewed and revised the speci- 
fications for porcelain insulators which were tenta- 
tively adopted last year and submitted the revised 
specifications for adoption and inclusion in the Manual. 


Appendix K—Protection of Oil Sidings from Danger 
Due to Stray Currents 

There have been no new developments with regard 
to the Rules for the Protection of Oil Sidings from 
Danger Due to Stray Currents during the past year, 
and so far as is known, the installation of the pro- 
posed protection is proceeding on many railroads with- 
out confusion. The question has been raised by the 
Bureau of Explosives of the American Railway As- 
sociation, in connection with the unloading of tank 
cars by the use of air pressure, with particular ref- 
erence to the consideration of accumulation of static 
charge on account of the rapid flow of air and gasoline 
through pipes. It is the opinion of the committee that 
the provisions of the Rules for the Protection of Oil 
Sidings, if properly followed, will adequately take care 
of any static discharge. 
Appendix L—Specifications for Track and Third-Rail 

Bonds 

Inasmuch as this is the first time the subject of 
bonding has been considered by the committee and 
the fact that comparatively little has been done 
through any channel toward the standardization of 
bond practice, particularly in the field of welded type 
of bonds, it was necessary to give considerable study 
to this subject before undertaking the preparation of 
tentative specifications covering the various kinds of 
bonds that are used in heavy electric traction service. 

The work of the sub-committee was confined largely 
to securing and tabulating data covering the latest 
bonding practice used in steam railroad electrifications 
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in the United States and Canada. The results of this 
survey cover 21 installations of track bonds used on 
18 railroads and 8 installations of third rail bonds used 
on 7 railroads. 

Track rail bonding as well as third-rail bonding 
practice varies widely, even where conditions that af- 
fect the selection of the bonds are similar. Reliable 
data covering relative merits and performance of the 
different types of bonds are lacking and it is felt that 
further experimenting and engineering study are 
necessary before it will be practicable to standardize 
modern practice to an appreciable extent. 

It was recommended that the report be accepted 
as progress and the subject continued with especial 


reference to: 
Development of standard basis for measurement of bond resistance. 
Securing data on current carrying capacity of bonds. 


Study of details of bond design and practice for the purpose of de- 
termining to what extent standardization is practicable without inter- 
fering with the progress of the art, with a view of developing speci- 
fications covering the different classes of bonds. 


Appendix M—Specifications for Incandescent Lamps 


The committee reviewed and revised the Tungsten 
Lamp Schedule as it now appears in the Manual with 
view of suggesting one Schedule of lamps acceptable 
to all sections of the American Railway Association. 
It submitted a schedule which is understood to be ac- 
ceptable to the Signal section and which it recom- 
mended be accepted as recommended practice and 
substituted for the schedule now in the Manual. 


Discussion 


[The report of the committee was presented by Chair- 
man E. B. Katte. Due to certain changes recently made 
by the manufacturers the specifications for incandescent 
lamps were withdrawn by the committee with the expec- 
tation that a revised tungsten lamp schedule will be 
presented at the 1927 convention. The recommenda- 
tions of the committee were adopted without discussion 
and the committee was dismissed with the thanks of the 
Association. } 


Report on Rules and Organization 





The Committee on Rules and Or- 
ganization this year presented rules 
for the guidance of water service _re- 
pairmen, building department em- 
ployees, and instructions as to the 
painting of the interior of station 
buildings and telegraph offices to 
avoid injuring the insulation on wires 
and cables. It also submitted com- 
plete rules for the handling of explo- 
sives, scrap and refuse materials, pro- 

















cedure in case of accident, and first 
aid to the injured, with the recom- 
mendation that all of these rules be 
approved for publication in the 
Manual. It presented as information 
rules for the guidance of the differ- 
ent classes of employees assigned to 
the inspection and maintenance of 
work equipment. W. C. Barrett has 
been chairman of the committee for 
6 years and a member for 7 years. 








W. C. Barrett 
Chairman 


HE committee presented a report covering a 
manual of rules for the guidance of employees 
of the maintenance of way department, (Appen- 

“A” and “B”). 


dices It recommended that the rules of 


Appendix “A” be approved for printing in the manual, 
and that those in Appendix “B” be received as infor- 
mation for publication in the proceedings. 


Committee: W. C. Barrett (L. V.), Chairman; E. H. Barn- 
hart (B. & O.), Vice-Chairman; M. M. Backus (I. C.), D. P. 
Beach (Penna.), H. L. Browne, E. N. Burrows (Cornell Univ.), 
P. D. Coons (C. B. & Q.), J. H. Davidson (M-K-T), Arthur 
Daniels (C. M. & St. P.), J. L. Downs (I. C.), J. M. Fair 
(Penna.), P. O. Ferris (D. & H.), W. J. Foster (Erie), B. Her- 
man (Sou.), H. H. Harsh (B. & O.), J. L. Jamieson (C. P. R.), 
B. R. Kulp (C. & N. W.), E. F. Manson (C. R. I. & P.), J. A. 
Peabody (C. & N. W.), R. N. Priest (A. T. & S. F.), H. J. 
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Pfeifer (T. R. R. A.), E. M. Smith (B. & M.), J. W. Stephens 
(N. Y. C.), C. H. Tillett (C. N. R.), R. E. Warden (N. P.), 
F. B. Wiegand (N. Y. C.), C. R. Wright (N. Y. C. & St. L.). 


Appendix A 
WatTER SERVICE REPAIRMEN 


(Compiled in collaboration with Committee on Rules and Or- 
ganiz tion. ) ' ’ 
~ $10. Water service repairmen report to and receive instruc- 
tions from the supervisor of water service. 

511. They will have immediate charge of helpers, laborers and 
all other forces under them and will exercise general super- 
vision over pumpers on their districts or assigned territory. 
They must keep such records as the supervisor of water service 
may direct and make the required reports of work done and of 
the receipt, distribution and use of material furnished them. 

512. They will have charge of and be responsible for the 
proper maintenance of water stations, including wells, pipe 
lines, tanks, water columns, heating plants, windmills and other 
facilities used in connection therewith. They will be responsible 
for the maintenance of plumbing, heating and such other facil- 
ities as the supervisor of water service may designate. They 
will be responsible for the proper maintenance of fire pumps, 
hydrants, hose and other facilities required for protection against 
fire (exclusive of fire extinguishers, water barrels and buckets) 
except at locomotive terminals where fire protection facilities 
are handled by the mechanical department. 

513. They will have charge of and be responsible for such 
tools and materials as are necessary for the performance of 
their work and must know that these are properly used. They 
must advise the supervisor of water service of the necessity 
for materials well in advance of the actual need. 

514. When necessary to take out of service any water tank, 
water column or other facilities affecting the water supply or 
the operation of any other department, either temporarily or 
permanently, repairmen will notify the supervisor of water 
service and must not—except in emergency—proceed with the 
work until the proper authority is obtained. If any emergency 
exists, they must notify the supervisor of water service and 
chief dispatcher by wire. Proper notice must be given when 
the facility is restored to service. 

515. They must at all times keep the supervisor of water 
service and the chief dispatcher advised of their movements 
so that they may be available in case of an emergency. 


BUILDINGS 
(Compiled in collaboration with Committee on Buildings.) 
1661. Before depositing new concrete on or against concrete 


which has set, the surface of the latter must be roughened, 
thoroughly cleaned of foreign material and saturated with water, 
and a thick coat of rich grouting spread over the surface tmme- 
diately before placing new concrete. 

1662. In patchwork first concrete should be placed with force 
by throwing from a paddle and allowed to harden undisturbed. 
The first concrete should be kept wet until thoroughly hardened. 
Patches should be built up by successive application in same way. 

1663. Common and face brick work must be laid even and 
true to line, plumb and level. Brick should be thoroughly wetted 
either by immersion or sprinkling before laid, except in freez- 
ing weather. 

1664. All brick courses should be proportioned so that they 
will work out evenly with heights of windows and doors with- 
out split or fractional courses. 

1665. The mortar must be thoroughly mixed and used at 
once. No mortar which has frozen or hardened beyond the 
point of reworking into plastic mass shall be used. 

1666. Centers of approved type must be provided for all 
openings. They must be well supported and rigidly braced, so as 
to properly carry the load until the brick work has set. 

1667. All openings, anchors, bearing plates, ties and nailing 

blocks must be properly located. 
_ 1668. Brick flues must have an approved form of fireproof 
lining so located as to reduce fire hazard; brick flues not pro- 
vided with fire brick lining must be provided with terra-cotta 
flue lining and all joints in this lining must be completely filled 
with mortar. The fire hazard must be considered in the design 
and location of all flues. Special precautions must be taken, 
Where new masonry work joins up with old masonry work, to 
see that the old work is sufficiently bonded, anchors provided 
and work keyed so that an absolutely tight and neat bond is as- 
sured between old and new work. 

1669. All mill work and finished lumber must be protected 
from the sun and rain until used. Framing must be done to 
give cose joints. All corners and angles must be solid and well 
tacec!, 

1670. Joists must be of the dimensions and spaced as shown 
on the plans. Joists must not be levelled on wooden blocks or 
chips. Headers and trimmers must be of sufficient strength to 
carry the load. 
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1671. Roof trusses must be framed and built in strict ac- 
cordance with detail plans, accurately fitted and securely nailed, 
spiked or bolted. Chords of trusses should preferably be of one 
piece and must be set level, plumb and securely braced longi- 
tudinally and in the planes of the top chord. Trusses must be 
framed with the proper camber. Rafters and purlins must be 
accurately set with solid bearing over the wall plates or beams 
and securely fastened at all points. Sheathing must be of uni- 
form width, securely fastened at every bearing and the joints 
broken on the rafters. 

1672. Siding must be placed horizontal with tight square butt 
joints fitted closely and accurately against all casings and sills. 

1673. Flooring must be laid in even lengths, and must be se- 
curely fastened and joints broken on joists. 

1674. Window and door frames must be set true and plumb, 
braced, protected and securely anchored. 

1675. Stairs must be built strongly and rigidly to meet local 
conditions and when exposed to the weather, treads provided 
with proper pitch. 

1676. Flashing must be properly placed to insure roof from 
leaking. 

1677. Guarantee of ready prepared roofing should not be fully 
relied on to give proper results. Records of service must be 
kept to see that the guarantee is being carried out. 

1678. Downspouts and gutters should be placed outside the 
building whenever possible and must be protected against dam- 
age, and cleaned regularly. 

1679. Green lath must not be used. Lath must be moistened 
before plaster is applied. Metal lath used in a damp or salt 
climate must be painted or back plastered. 

1680. Lath must be securely fastened at every bearing with 
eae joints and no lath should extend beyond any corner or 
angle. 

1681. Proper temperature must be maintained to prevent plas- 
ter from freezing. Lime and cement must be stored in a dry 
place until used. 

1682. All openings in walls must be made before plastering. 


PAINTING 


(Compiled by T. & T. Section, A. R. A., in collaboration with 
Committee on Rules and Organization, A. R. E. A.) 
1717. When painting the interior of station buildings and 
telegraph offices, care must be used not to paint insulated wires 
and cables, because of the deteriorating effect of ordinary paint 
on insulation. 


HANDLING EXPLosiIves, SCRAP, AND REFUSE MATERIAL 
ScrRAP AND REFUSE 


3000. Wornout and unserviceable tools must be turned into 
the stores department, according to instructions. 

3001. Salvageable scrap will be picked up and stored at 
designated points for disposition. 

3002. Track ties, head blocks and switch ties removed should 
be piled adjacent to the track and culled before final disposi- 
tion. 

3003. Material and rubbish from repairs of bridges, buildings, 
trestles, culverts, telegraph lines, fences, etc., must be cleaned 
up as soon as the work is completed. Material of a usable 
nature must be placed in a convenient pile for loading. If rub- 
bish is burned see that the fire is at a safe distance from all 
structures. 

3004. Material piled for inspection or loading must be placed 
at a safe distance from the track. 

3005. Rubbish and waste from station grounds, buildings and 
freight houses which cannot be burned should be buried or 
otherwise disposed of as directed. 

3006. In burning refuse when incinerators are not available 
the fire must not be left unattended or started unless sufficient 
force is at hand for keeping it under control. The fire must 
be put out before leaving. 


EXPLosIves—DyYNAMITE 


3025. Danger signs must be conspicuously placed on all build- 
ings and magazines in which explosives are stored. The super- 
visor must be familiar with the state and federal laws and local 
regulations covering the transportation and storage of explo- 
sives. He must see that these requirements are understood and 
_— by the employee delegated to handle the explosive to 
ve used. 

3026. Dynamite, powder and other explosives shall be stored 
in fireproof magazines located at a safe distance from the com- 
pany buildings, or buildings and property of others, in accord- 
ance with the law, and where they are not liable to be inter- 
fered with. 

3027. The supply in storage should be kept at the minimum 
for the requirements and be removed in small quantities as 
needed. 

3028. Fuses and caps must in no case be stored in the same 
building with explosives. 

No man should be assigned to the handling of these 
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explosives who is not able to satisfy the supervisor of his quali- 
fications and previous experience in their use. 

3030. Employees must not strike or light matches while 
handling explosives. An employee shall not carry a lighted 
candle or other fire while handling dynamite or other explosive 
supplies. No explosives may be brought within five feet of any 
lantern or enclosed fire. 

3031. Under no circumstances may an employee permit dyna- 
mite, detonators or other explosives he may be handling ‘to be 
placed near a fire or within range of flying sparks, even though 
the explosive is packed’ in a strong tight box. 

3032. When frozen, dynamite may fail to explode or explode 
with little force, and in either case a whole or part of ‘the 
charge may be left in the “bore” hole or mixed with broken 
rock or dirt. Such dynamite is liable to explode if struck with 
a shovel or other tool and cause personal injury or loss of life. 

3033. Dynamite is likely to freeze when its temperature falls 
below 50 deg. F. and dynamite of such temperature must be 
considered as frozen and thawed before using. 

3034. Dynamite may be thawed by using an approved kettle or 
by placing it in a tight box and burying it in fresh manure. 

3035. In thawing dynamite with an approved kettle: First, 
fill the water compartment with water of such temperature that 
it will not be higher than 100 deg. F. when the dynamite is put 
in the compartment provided for it. Second, place the dynamite 
in the compartment provided for it after ascertaining that the 
compartment: is clean and dry. 

3036. Do not place dynamite in the kettle when the tempera- 
ture of the water is above 100 deg. F. 

3037. Do not place the thawing kettle near a lighted lantern 
or a fire of any kind. 

INFLAMMABLE OILS 


3050. All gasolines evaporate rapidly in hot weather, but even 
in the coldest weather gasoline gives off inflammable vapors in 
sufficient amount to ignite readily. This vapor is heavier than 
air and tends to form a layer along the ground and only mixes 
slowly with the air. 

3051. Gasoline and other similar fuels for use in pumping 
plants, motor cars, etc., must be kept in tanks buried in the 
ground and properly ventilated. These tanks must never be 
filled by open lamp or torch light. Lighted matches, pipes or 
cigarettes must be kept away from these tanks. 


3052. Oil-soaked rags or waste often cause spontaneous com- 
bustion. Do not allow these to accumulate. 
3053. Fuses, torpedoes or matches must be kept or carried 


only in containers provided for their protection. 
3054. Do not use water on an oil fire. Smother if possible 
with dry earth, steam or wet blankets. 
3055. In case of wrecks involving tank cars of inflammable 
oils the Section Foreman should be specially careful to: 
(a) Police the location. 
(b) Cause the removal or prevent the approach of 
all lights or fires other than closed electric 
lights. 
(c) Keep all unauthorized persons away. 
Appendix A also included rules for Procedure in Case of Ac- 
cident, and First Aid to the Injured, which were too long to 
reproduce here. 


Appendix B 
GENERAL SUPERVISOR OF WorK EQUIPMENT 


1. The general supervisor of work equipment will report to 
and receive instructions from the chief maintenance of way 
officer. 

2. He will be in charge of the maintenance and repairs to the 
following equipment on the system: Ditching machines, steam 
shovels, pile-drivers, locomotive cranes, rail-handling machines, 
tie tamping machines, spreaders, ditcher-spreaders, disking ma- 
chines, mowing machines, weed burners, motor cars, camp cars, 
air dump cars and concrete mixers. 

3. He will be responsible for all such equipment and will see 
that it is in condition, at all times, for efficient service. 

4. He will handle the distribution and transfer of all such 
equipment to and from the various divisions. 

5. He will keep such records of the performance of each 
machine, including the labor and material expended in operat- 
ing, maintaining and repairing, so that he will know the efficiency 
of each machine. 

6. He shall recommend the purchase of new machines and shall 
pass upon the retiring and dismantling of obsolete equipment. 

7. He shall know the location of each machine, and shall 
arrange for a system of numbering, so as to keep proper records, 
as hereinbefore provided. 

8. In an emergency, requiring the quick dispatch or transfer 
of any machine, the Division Engineer will make request upon 
the General Supervisor of Work Besleniont: 


INSPECTORS OF WorK EQUIPMENT 


1. Inspectors of work equipment report to and receive in- 
structions from the general supervisor of work equipment. 
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2. They will perform such duties as may be assigned to them 
and will act in an advisory capacity to the supervisors 0! work 
equipment. 


SUPERVISORS OF WorRK EQUIPMENT 


1. Supervisors of work equipment report to and receive in. 
structions from the division engineer. f = 

2. They will be in charge, on their respective divisions, of 
such work equipment as may be under the general supervision 
of the division engineer. 

3. They must report their movements daily to the division 
engineer and chief dispatcher. 

4. They will be responsible for the operation and maintenance 
of all equipment while under their charge. 

5. They must see that the repairmen are properly equipped 
with tools and supplies, that they perform their work efficiently 
and make proper reports. 

6. They must make a quarterly inspection of all work equip- 
ment, reporting on the prescribed form to the division engi- 
neer, stating the condition and when repairs will be necessary. 

They must make a monthly report of the performance of 
work equipment under their jurisdiction, giving the amount of 
work accomplished, cost of fuel, lubricants and other supplies 
necessary to run the machines and the cost of repairs. 

8 The division engineer must be notified when it becomes 
necessary to take any work equipment out of service. Prompt 
notice must be given when it is again ready for service. 

9. They will keep a daily record of the location of each ma- 
chine, together with such records of performance as are neces- 
sary to make the required reports. 

10. They must see that work equipment repairmen and oper- 
ators make the required reports on the costs of repairs and 
operation of the machines under their charge. 


Work EQuIPMENT REPAIRMEN 


1. Work equipment repairmen report to and receive instruc- 
tions from the supervisor of work equipment. 

2. They will have immediate charge of helpers, laborers and 
all other force under them engaged in the maintenance of work 
equipment. 

3. They will keep such records regarding the cost of repairs 
to work equipment and other roadway machines as the super- 
visor may direct and make the required reports of work done 
and of the receipt, distribution and use of material. 

4. They will have charge of and be responsible for the proper 
maintenance of all work equipment and roadway machines on 
their assigned territory. 

5. They must know the exact condition of the work equip- 
ment and roadway machines under their jurisdiction, making 
an inspection of them at every available opportunity. 

6. They will have charge of and be responsible for such tools 
and material as are necessary for the performance of their work 
and must know that these are properly used. 

7. Work equipment and roadway machines, including motor 
cars, must not be shipped to the equipment shop for repairs un- 
less repairs are of such nature that they cannot be performed 
economically in the field. 

8. Equipment in unsafe condition must not be permitted to 
remain in service. 


Work EQUIPMENT OPERATORS 


1. Work equipment operators report to and receive instruc- 
tions from the supervisor of work equipment. 

2. They will have charge of any helpers assigned to their 
machine. 

3. They will make the required reports covering the opera- 
tion of the machine as the supervisor of work equipment may 
direct and will forward them as instructed. 

4. They must know the exact condition of the machines under 
their charge; that they are in proper condition to do the work 
efficiently, and if, in their judgment, such machines are not per- 
forming efficiently, they must notify the supervisor, in detail, 
wherein they are not in condition. 

They will have charge of such tools and equipment as may 
be assigned to them and if any such tools are not in proper 
condition, must notify the supervisor of work equipment. 

6. They must not ship a machine to a shop for repairs except 
upon proper authority from the supervisor of work equipment, 
but when such machine is forwarded, they must see that it 1s 
properly prepared for safe movement and in case an operator 
does not accompany the machine, all brass and other valuable 
parts, easily removable, should be taken off, boxed and shipped 
separately. ‘ 

Discussion 

The report was introduced by Chairman Barrett and 
subject No. 2, Manual of Rules for the Guidance of 
Employees in the Maintenance of Way Department was 
presented by Vice-Chairman Barnhart. The first rules 
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covering water service repairmen, were accepted without 


discussion. The rules covering buildings were then 
presented. 

A. F. Blaess (I. C.): It seems to me that comes under 
the scope of specifications instead of rules. 

Vice-Chairman Barnhart: That subject has been one 
that has been up with the committee for a number of 
years. We generally take the approval of the standing 
committee as to whether they are specifications or 
whether they are rules. The Building Committee passed 
upon these as rules. 

C. W. Baldridge (A. T. & S. F.): I hardly think that 
this matter belongs in the list of rules. If you will read 
them through, you will find that all but two of these pro- 
posed rules are instructions as to how work shall be done, 
without any regard as to who is going to do it. My 
understanding of a rule would be instructions to an 
individual or a group of individuals as to their duties 
and how they are to be performed. This matter should 
have been presented by Committee No. 6 on Buildings 
as specifications, and I move that it be referred back to 
Committee No. 6 for inclusion as specifications. 

Chairman Barrett: This Committee has found it very 
difficult to draw a line between what are instructions and 
what are rules. These rules were gone Over very care- 
fully by the Committee on Buildings and approved by 
them for use by this committee as rules. They are not 
specifications and in view of the fact that all of the 
rules we could submit would be general I hardly see how 
we could make any specific rules for any specific in- 
dividual. 

O. E. Selby (C. C. C. & St. L.): I agree with the two 
speakers from the floor that the rules on buildings are 
not proper subjects for inclusion in the Manual in this 
place, under this committee. The rules presented are 
not rules for guidance of employees. These are specifica- 
tions and to my mind incomplete, attempting to cover 
in less than two pages the whole realm of building in- 
struction. Some of the specifications are already in the 
Manual and in the reports of other committees. I see 
no good reason for repeating them here. . 

It would be better to insert under buildings merely 
rules for the employees and not attempt to cover special 
cases for building work. 

Chairman Barrett: I think a close study of these rules 
will indicate to any one that they are not specifications. 
The idea that the committee had in mind was to take all 
of the material it could find in collaboration with the 
Committee on Building and boil down into a few simple 
rules the fundamental things which a builder should do 
under the proper specifications when he is putting up his 
building. 

Every one understands this manual of rules for the 
guidance of employees of the Maintenance of Way 
Department can never be complete. This is the start 
on presenting or printing in the manual rules covering 
instructions on the maintenance of buildings, and these 
rules were never intended to be and are not speci- 
fications. 

The motion to refer the rules back to. the committee 
was seconded. 

W. C. Cushing (Penna.): The maintenance of way 
department is a part of the operating department of the 
railroad. The book of rules of the operating depart- 
ment is the general statement of rules to conduct and 
the duties of the employees who hold positions as heads 
of some departments. There should be no other duplica- 
tion of those rules or instructions in any other books 
that are issued by the various departments. The book 
of rules for the Maintenance of Way Department should 
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be a supplementary book to it and should not contain 
the same substance. 


I have noticed in the different reports of this commit- 
tee from time to time a great deal of that repetition. It 
takes up space and requires reference to more than one 
place for ascertaining the duties of employees. My view 
would be to recommend a back track on the part of this 
committee to correct its plan of work. 


You will find an immense amount of repetition. 
Pretty nearly every employee has certain rules of con- 
duct which are the same for almost every one of them, 
and you will find that in the various rules of the Manual 
already published those things are repeated over and 
over again, whereas they are also contained for the most 
part in the book of transportation and book of operation 
already published. My suggestion would be that the 
committee should work on that line instead of the present 
line that it is pursuing. 

Mr. Barrett: In answer to Mr. Cushing’s suggestion, 
I might just state that so far as we know the Com- 
mittee has worked directly along the lines laid down for 
us by the Board of Direction of the Association. 


L. P. Kimball (B. & O.): As I understand the pur- 
pose of the Association in assigning such a subject to 
the committee, it is to result in the eventual completion 
of an independent book of rules for the maintenance of 
way department, independent in the sense of being pub- 
lished perhaps separately from the Manual, at least when 
complete, and as such I think it is entirely proper to 
include material of this nature in that book of rules, 
even though it is a repetition in some instances of mate- 
rial which has been prepared and published in the specifi- 
cations by the Building Committee. 


J. P. Hanley (I. C.): It appears to me that these are 
rules on the conduct of work. The committee did a 
great deal of work, and I believe it would be a good 
idea to leave these things in as recommended good 
practice. 


Mr. J. L. Campbell (S. P.): The point at issue is 
brought out by the comparison of the rules which have 
been submitted for the guidance of the water service 
department with these specifications. It has been my 
contention that the rules which would be submitted by 
the committee should have reference only to the organiza- 
tion that would do certain work. 


It seems to me that the rules for water service em- 
ployees refer to the organization, not the actual conduct 
of work under the organization, but for the guidance of 
the employees of that organization; but when we come 
to the rules for the employees on buildings, we have 
nothing but specifications for doing the work. 

Hunter McDonald (N. C. & St. L.) ; I want to endorse 
what Mr. Cushing and Mr. Campbell have said with 
respect to this report. I had noticed that the rules for 
Water Service Repairmen had dealt only with the con- 
duct of the individual, while I think the specifications for 
buildings encroach upon the field of the architect and 
should be under specifications. 

Mr. Barrett: I would like to call the attention of the 
members to Bulletin 279 which contains a supplement 
to the Manual, which is the report of this committee for 
last year, with particular reference to the fact that the. 
report is divided into two distinct parts. The first is 
the duties of the various divisional officers and employees 
and the second is conduct of work. The reason for the... 
great difference between the rules on page 66 and the, 
rules beginning on page. 67 is that the former rules are. ° 
for employees, instructions to the individuals, while the. .. 
latter rules under buildings are for the conduct of work. | 































































The Committee on Shops and Loco- 
motive Terminals presented reports 
on general layouts for engine ter- 
minals and on general layouts and de- 
signs of passenger car repair shops, 
with the recommendation that both re- 
ports be approved for publication in 
the Manual. It also presented for 
adoption a report on the ventilation of 
engine houses. The report called at- 
tention to the relation of the heating 
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system to the ventilation of the engine 
house and recommended a hot blast 
heating system for general use. It 
presented a progress report on Store- 
houses for shops and locomotive ter- 
minals in which the governing con- 
ditions to be considered in the lay- 
out and design for such facilities are 
outlined. F. E. Morrow has been 
chairman of this committee since its 
organization. 











F. E. Morrow 
Chairman 


HE Committee presented a report covering the 
following subjects: (1) General Layouts of 


Engine Terminals (Appendix “A”) ; (2) General 
Layouts and Designs of Passenger Car Repair Shops 
(Appendix “B”); (3) Ventilation of Engine Houses 
(Appendix “C”); and (4) Storehouses for Shops and 
Locomotive Terminals (Appendix “D”). 

The committee recommended: (1) That the con- 
clusions in Appendix “A,” relating to the General 
Layouts of Engine Terminals, be approved for pub- 
lication in the Manual; (2) That the conclusions in 
Appendix “B,” relating to General Layouts and De- 
signs of Passenger Car Repair Shops, be approved 
for publication in the Manual; (3) That the conclu- 
sions in Appendix “C,” relating to Ventilation of 
Engine Houses, be approved for publication in the 
Manual; and (4) That the report in Appendix “D,” 
relating to Storehouses for Shops and Locomotive 
Terminals, be received as information. 

Committee: F. E. Morrow, (C. W. I.) chairman; A. T. 
Hawk, (C. R. I. & P.) vice-chairman; J. B. Akers (Sou.), 
C. I. Anderson (I. C.), A. Lee Atwill (C. & W. I.), C. N. 
Bainbridge (C. M. & St. P.), Leland Clapper (D. & I. R.), 


J. W. Dansey (A. T. & S. F.), K. B. Duncan (G. C. ¥ F.), 
R. J. Hammond (B. & M.), George W. Hand (C. & N. W.), 


G. W. Harris (A. T. & S. F.), J. L. Haugh (U. P.), p Xe 2 
Kimball (B. & O.), W. H. Kirkbridge =. Ate Me 
Krausch (C. B. & Q.), H. M. Lull (S. P.), R. A. Marshall 
(Dwight P. Robinson Co.), J. S. McBride (C. & | B. 5.3), J. O. 
Metcalf (M.-K.-T.), G. A. Noren (N. Y. C.), D. A. Porter 
(S. P.), V. B. W. Poulson (C. & O.), J. W. Raitt ‘(N. & W.), 
L. K. Silleox (C. M. & St. “> John Schofield (C. N. R.), 
B. S. Voorhees (N. Y. C.), H. W. Williams (C. M. & St. P.), 


A. M. Zabriskie (C. of N. ds 


Appendix A—Engine Terminal Layout ior Steam 
Locomotives 


Engine terminals are provided so that the mechani- 
cal forces may care for and repair engines and fur- 
nish the transportation forces a supply of engines in 
good condition. To maintain the supply, engines must 
be handled through the terminal in the shortest pos- 
sible time, or additional engines assigned to the dis- 
trict. 

The development of..steam locomotives in weight 
and tractive power has been so rapid during the past 
10 or 15 years as to make the engine terminal a par- 
ticularly important field for investigation looking to- 
ward the effecting of economies. The rapid advance 
in locomotive design is evidenced by the increase in 





revenue tons hauled per train mile from 380 in 1910 
to 632 in 1923, or about 66 per cent. 

While the greater portion of the time an engine is 
at a locomotive terminal is due to the time necessary 
in making repairs or waiting for trains or crews, an 
improperly laid out terminal will not only retard the 
movement of engines at all times, but will increase the 
most of hostling, and in times of peak business may 
become the controlling factor in the amount of busi- 
ness which can be handled. 

In order that the time locomotives are held at a 
terminal may be reduced to a minimum the locomo- 
tive terminal itself must be coordinated with all other 
facilities so that the movement of engines may be 
orderly and expeditiously made from the time engine 
is detached from its train in the yard or at the sta- 
tion until it is again attached to a train, its fires 
cleaned, coal, water and sand taken, oiled, wiped, and 
any needed repairs made, ready in first-class condition, 
to haul its full tonnage rating to the next terminal. 

While an engine terminal designed for the orderly 
and expeditious movement of engines should reduce 
the time required by the mechanical forces to a mini- 
mum, it should be also borne in mind that unless 
traffic conditions are such that the engines can be used 
as soon as available, no saving will be accomplished 
by shortening the terminal time, and that the layover 
of assigned engines is fixed by schedules. 

In order that the engine terminal design may meet 
all the requirements of a particular location, the co- 
operation of the operating personnel is necessary. 

In order that facilities for proper capacity and spac- 
ing may be provided, a thorough study of the traffic to 
be handled, both for the present and in the future, 
must be made, for which the following information is 
necessary : 

(a) Type and size of engines to be handled. 

(b) Number of locomotives handled in each direction daily 

by classes. 

(c) Schedule of arrival and departure of locomotives by 

classes. 

(d) Number arriving during peak period. 

(e) Time within which engines arriving must be hostled 

by classes. ; 

(f) Maximum number of engines on terminal at one time. 

(g) Number engines repaired daily by classes of work. 

(h) pr and rene under repair at one time by classes 

or wor 


(i) Amount of fuel (coal or oil) issued daily. 
(j) Amount of water consumed daily. 
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(k) Amount of sand consumed daily. 

(1) Number of men required to operate the terminal. 

While the time required for the movement of an 
engine from the terminal entrance to the engine house 
will vary greatly, depending upon the climatic condi- 
tions, fuel used, the size of the engine, length of run, 
class of service and amount of work done at the par- 
ticular terminal, and this must be determined for each 
specific location, an average for all will be approxi- 
mately: 











From Terminal Entrance to First Facility.. 5 min. 
Outside Inspection .... 30 min. 
Cleaning Fires 45 min. 
Taking Coal, Sand and Water.......................... 15 min. 
Outside Washing 15 min. 
Onto Table—Turning and Into House.......... 4 min. 

1 hr. 54 min. 


The movement between facilities depends upon ca- 
pacity of facility, number of men, etc. 

With the above information, after making allow- 
ances for the probable increase in traffic, changes in 
operating conditions and methods, etc., a diagram can 
be drawn for each engine movement, and the capacity 
of each facility, spacing between facilities and the 
time required for hostling each engine determined. 
This will permit the designing and spacing of the 
various facilities of the terminal for the orderly move- 
ment of engines from the entrance to the house. 

In view of the expenditure necessary to provide a 
modern engine terminal, no terminal should be de- 
signed without providing for future expansion, so that 
it may be made with minimum changes to the original 
plant. 

After a thorough study as to requirements has been 
made and the capacity of the various parts of the 
facility determined the adequacy of different proposed 
sites can be determined, and a layout made, adapted 
to the topographical conditions. 

The committee called attention to the requisites to 
be considered in the selection of the site, track layout, 
inspection pits and facilities for water, coal or fuel 
oil, ash pits and sand, as well as for the enginehouse, 
turntable, boiler washing system, repair facilities and 
other adjuncts, concluding with the following recom- 
mendations: 

1. In designing an engine terminal layout, a thor- 
ough study of the traffic and operating requirements 
of the terminal should be made jointly by the engi- 
neering, operating and mechanical departments. 

2. A terminal should be designed not only for 
present requirements but also to permit future ex- 
pansion. 

3. Sufficient and properly laid out trackage should 
be provided to permit the prompt receipt of all engines 
immediately upon arrival and in advance of each 
facility for standing locomotives which may have to 
wait their turn, and so arranged as to provide for the 
orderly and expeditious movement of engines between 
the terminal entrance and the house. 

4. The required facilities should be provided and 
placed in proper sequence. 


Appendix B—General Layout and Design of Pas- 
senger Car Shops 


_The report of the committee this year is in conclu- 
sion of the progress report rendered in 1922, in which 
definite suggestions are offered as recommended prac- 
tice. A study of the subject was made by the Me- 
chanical Division of the American Railway Associa- 
tion and covered by a committee report in the 1925 
Proceedings. 

Viewing present prevailing passenger car mainte- 
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nance, practices and policies in a comprehensive way, 
the committee was impressed with the following con- 
siderations, which should be borne in mind: 

(1) That a constantly greater recognition obtains 
and continues on the part of the various administra- 
tions concerning the importance of what may be 
termed higher class traffic, involving the more com- 
plicated designs of cars, such as diners, observation 
cars, club cars, etc. This to a lesser degree is being 
extended to coaches where it is now found that mod- 
ern plumbing, proper lavatory facilities with every 
convenience are demanded as compared to the less 
elaborate applications contained in coaches used in the 
recent past. 

(2) The physical condition of such equipment is 
being followed up more closely, and at the same time 
serious attention is being paid to maintaining the cars 
properly, but endeavoring to do so within the cost 
limits of the past; in other words, doing more and 
better work for the same cost. . This has resulted in 
increased study being given shop methods, materials 
of construction, and facilities for handling repairs. 


(3) There seems to be acceptance on the part of 
all administrations with respect to the operation of 
equipment having the required strength for safety 
with the result that where obsolete cars are not re- 
tired, a reinforcing program is instituted. This trend 
appears to be progressing gradually throughout the ° 
country rather than subject to programs involving a 
quick and possibly more intensive turnover. The re- 
sult has also been to obtain greater utilization of cars 
where uniform strength of all classes, and units in 
each class, obtains, making it possible to use any car 
in any service, provided, of course, the maintenance 
is disposed of in a uniform manner. 

(4) More self-propelled cars for branch line, local 
and other service are being pressed into use con- 
stantly, and the rise in the rate of acquisition has 
been very marked of late. If this class of equipment 
is to be promptly handled and without divided re- 
sponsibility, a greater burden in the care and reha- 
bilitation of the mechanical apparatus will be placed 
on the car department, such as has developed, for in- 
stance, in the care of electric lighting equipment on 
cars. This may require certain arrangements being 
made in the car shops, such as the provision of ma- 
chine tools, inspection pits between tracks, testing 
facilities, etc. 

(5) For the sake of economy and to allow inten- 
sified administration, passenger car repairs are being 
concentrated more and more in shops designed to 
meet present-day requirements. This has been 
brought about very largely from the fact that the 
older shops have stalls insufficiently high and not of 
adequate length to properly care for equipment of 
modern dimensions, necessitating either the rehabili- 
tation or involving new construction to provide clear- 
ances prescribed by present trends of design. Shop 
buildings are being limited to the least number re- 
quired, resulting in those which are employed having 
the various departments grouped convenient to the 
work on the cars themselves to meet. the requirement 
as to intensive use of facilities. The committee has 
made a definite recommendation along this line with 
a view toward emphasizing the importance of this 
fact and thus reduce shop overhead or handling ex- 
pense to a minimum, being a labor item which does 
not in any physical way improve the equipment, 
Layout 

The layout and design from the standpoint of eco- 
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nomical operation will depend largely on the capacity 
required by the individual road, as well as upon the 
type of equipment owned, with due reference to fu- 
ture acquisition. As the capacity must first be settled 
upon before the layout may be attempted, its deter- 
mination is the logical starting point. The determina- 
tion of capacity involves: the number of cars of each 
type; the policy as regards condition when general 
repairs are deemed necessary ; the average age as well 
as degree of structural and design obsolescence obtain- 
ing; and the seasonal demands for equipment of cer- 
tain classes. 

The number of cars of each class enters the problem 
to the extent that unless the ownership is quite evenly 
divided as to number of each class, certain depart- 
ments may have to be larger than otherwise would 
be required and possibly to the extent of increasing 
the size of shop for desired output. 

The shopping policy, of course, establishes the re- 
pair cycle or frequency of shopping and has a direct 
bearing on the capacity of shop that must be pro- 
vided, as it is evident, for instance, that double the 
output must result where cars are shopped on a 15- 
months basis than on a 30-months basis. 

On roads where the demand for equipment is nearly 
uniform throughout the year, the shopping of equip- 
ment may be handled in an ideal manner, provided 
the shop layout is well considered and properly pro- 
portioned. However, there are few railroads so favor- 
ably situated that seasonal demands are not of con- 
siderable moment. Where a large number of cars of 
any one class must be repaired in a comparatively 
short period of time, a very uneconomical shop opera- 
tion is most likely to result, as it is not possible to 
keep a well-balanced organization. Desirable labor 
cannot be obtained where steady employment can- 
not be assured and the continual disrupting of the 
organization will react on the efficiency to a 
marked. degree, both in quality and quantity of 
output. Where the seasonal demand problem must 
be reckoned with, it is suggested that consideration 
be given to the manufacture of certain parts of a more 
or less standard type against the arrival of the cars 
at the shop. By providing, in advance, such parts as 
trucks, foundation brake gear members, car seats, pip- 
ing, upholstery, curtains, sashes, doors, screens, head 
linings, water coolers, wash stands, mirrors, trap 
doors, steps, trimming, carpet, battery and lighting 
equipment, ventilators, etc., the shop organization may 
be kept quite uniform and at the same time result 
in the equipment being held out of service for repatrs 
a minimum of time. Such an arrangement would 
appear to offer a step toward a possible solutien to the 
difficulties of car shopping arising where seasonal de- 
mands are quite pronounced. 

An efficiently organized and maintained system of 
schediling repairs through the repair shops has an 
important bearing on the shop capacity. Unless such 
a plan is in effect and rigidly enforced, the shopping 
capacity required will of necessity have to be larger 
than would otherwise be necessary, and repair costs 
will likewise be greater. The work’should progress 
in logical sequence through the shop and the layout 
must be such as to make this possible. 

In laying out the new shop, after the capacity has 
been determined, ample provision shoyld be made for 
future expansion, even to largely governing the se- 
lection of site. Very frequently, with old layouts, 


proper consideration was not accorded this feature, 
with the result that, where conditions now demand 
greater capacity or enlarged dimensions to accommo- 
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date large equipment, the condition cannot be met 
without sacrificing much of the advantage of proper 
sequence of operation. The general layout should be 
such that any or all departments may be logicaliy 
expanded as occasion demands, and due consideration 
accorded the possibility maximum length passenger 
train cars. Judging from past experience, it can 
safely be said that future cars will be heavier and of 
the maximum length permitted by roadway restric- 
tions. 

The shop layout should take into account the fact 
that steel is coming into more general use to replace 
wood as formerly used. Provision for handling this 
class of material is necessary, bearing in mind that the 
rehabilitation of equipment will make necessary more 
or less fabrication of steel parts for underframing as 
well as side sheets and interior finish. Generous shop 
space is recommended for this purpose, whether the 
work is carried on under supervision of the tin shop 
or whether a separate department may be deemed 
desirable. 

The committee presented recommendations as to 
types of construction and the elements to be consid- 
ered in the design of coach shops, paint shops, wheel 
shops, truck shops, inspection facilities, storehouse 
facilities, toilet and washroom facilities, wood mill and 
power house, concluding with the following recom- 
mendations : 

1. Suitable provision to be made for future ex- 
pansion of all facilities. 2. Capacity should be deter- 
mined on basis of number of cars to be shopped in a 
given time, balanced against traffic demands and effect 
of manufacturing operations. 3. All buildings to be 
of substantial fireproof construction, amply lighted, 
both natural and artificial; comfortably heated and 
well-ventilated. 4. Tracks in the coach shop should 
have a minimum spacing of 24 ft. center to center, 
except where columns are located between tracks, 
when 12 ft. from face of column to center of track 
should be provided. 5. Tracks in the paint shop 
should have a minimum spacing of 20 ft., unless local 
conditions make it desirable for these tracks to line 
up with the coach shop. 6. Minimum spacing in the 
stripping and trimming shed should be 20 ft. and in 
the truck shop 15 ft. 7. The overhead clearance in 
coach shop should be not less than 22 ft. to the bottom 
chord of roof truss. 8. The width of coach shop 
should not be less than the length of longest car plus 
27 ft. 9. The width of paint shop should not be less 
than the length of the longest car plus 20 ft. 10. 
Doors should provide a clear opening of 14 ft. by 17 ft. 
unless otherwise prescribed by law. 11. Generous 
use of cranes, hoists and monorail is desirable. 12. 
The layout should be such that all operations follow 
in logical sequence so far as possible. 13. Manufac- 
turing departments should be grouped as conveniently 
as possible to the point where the respective parts are 
applied. 14. Main and sub-storehouse should be lo- 
cated as centrally as possible to the departments they 
serve. Sufficient sub-storeroom should be provided as 
to provide material reasonably close to the shop op- 
erations. 15. Paved roadways and walks of ample 
width are highly desirable. 16. Ample storage space 
for cars to be shopped, as well as finished cars, is 
essential. 17. Separate inspection facilities are de- 
sirable. 18. Special provision should be made for 
preventing and fighting fires. 


Appendix C—The Ventilation of Engine Houses 


General—The following are recommendations for 
general practice in the ventilation of engine houses. 
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They do not apply to houses which are equipped with 
4 mechanical system for smoke removal, consisting of 
special jacks, ducts, fans and stack. Such a system 
is not recommended for general use in connection with 
ventilation. 

Smoke Jacks—Smoke jacks should be of the fixed 
type, at least 42 in. wide, and of such length (prefer- 
ably at least 12 ft.) as to receive the smoke from the 
stack at its limiting positions, due to the adjustment 
of the driving wheels to bring the side rods in proper 

osition for repairs. The position of the jacks in the 

roof should be established with the above condition in 
view and the elevation of the bottom of the hood 
should be 16 ft. 6 in. at the ends and 15 ft. 6 in. at the 
sides above the top of rail. The area of flue opening 
should be at least 7 sq. ft. An annular space 2 in. in 
width should be provided around the flue. A locomo- 
tive entering the house should be spotted with the 
smoke stack under the jack as rapidly as consistent 
with safe handling and should always be kept in such 
position while under fire. 

Steam Blowoff—Provision of a proper system of 
piping for blowing off steam from boilers should be 
made in every engine house. Where possible the 
steam blown off should be used for heating purposes 
in connection with a boiler washing system, but in all 
cases discharge should be made outside the limits 
of the engine house. A ventilator of standard design 
and at least 18 in. in diameter should be placed in the 
roof on the center of each stall and as nearly as pos- 
sible over the center of the steam dome of locomotives 
handled. This ventilator should be provided with an 
extension if necessary so as to place it above the high- 
est part of the roof. If regular blowoff piping is tem- 
porarily out of service, arrangements should be made 
to blow-off through portable pipe into this ventilator 
and the blowing off of locomotives without such pro- 
vision should be absolutely prohibited. 

The features above mentioned will, as heretofore 
stated, reduce the necessity for other ventilation pro- 
visions, but, as with the best of care in operation some 
smoke and steam will escape, the following additional 
recommendations are considered essential. 

Cross-Section of House—As modern engine houses 
have stalls generally 100 ft. or more in depth, at least 
one break should be made in the roof and if desirable 
complete monitor may be installed. Such breaks or 
monitors should be provided with pivoted sash or a 
combination of pivoted sash and fixed louvres, depend- 
ing upon the climate. 

Framing—Roof framing should be such that the 
rafters directly supporting the sheathing or other roof 
surface are in radial lines and without pockets so as 
to permit the free passage of smoke to the eaves. At 
the high eaves directly under the roof sheathing, if 
climatic conditions will permit, a continuous opening 
of four to six in. should be provided to permit the 
escape of smoke and steam, particularly at breaks and 
in monitors. 

Windows—Large windows should be provided in 
the outer walls with a generous provision of ventilat- 
ing sections. As near a continuous row of these ven- 
tilating sash as practicable should be provided along 
the top of windows. 

Heating—The relation of the heating system to the 
ventilation of the engine house is of course apparent. 

he provision of a hot blast heating system with 
supply of air taken either from outside or inside of 
house as conditions may require and circulation by 
means of underground ducts with, outlets in pits and 
along the outer wall just above floor level is recom- 
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mended for general use. Such a system designed for 
frequent air changes will result in the rapid clearing 
of atmosphere in house even under unfavorable condi- 
tions. The use of this equipment during the summer 
months will materially lower the temperature in the 
house as well as clear the atmosphere in same. 


Appendix D—Storehouses for Shops and Locomotive 
Terminals 


The committee assignment was limited to store- 
houses for shops and locomotive terminals. In prac- 
tice very often the storehouse for these facilities is 
combined with the system district or division store- 
house, and even when this is not the case the store- 
house may serve several shop and terminal facilities. 
In view of these conditions only the most general re- 
quirements can be given. Also, the size and location 
will be governed by the services required. 

The subject of storehouses is taken to include not 
only the storehouse proper but all auxiliary facilities, 
consisting of oil storage, material platforms, paint 
stores, lumber storage yard and sheds, material racks, 
sheds for coal, coke, charcoal, fire brick, locomotive 
arch brick, storage or generating of oxygen and acety- 
lene, scrap dock and reclamation sheds. 

Track facilities should be provided for the receipt of 
incoming materials, for the loading out of materials, 
for distribution to other points and shipment of scrap. 
Paved roadways should connect the storehouse with - 
public highways and all parts of the shops and ter- 
minal served by the storehouse. These roadways not 
only serve in the distribution of materials, but also 
provide easy access for fire apparatus. 


MAIN STOREHOUSE 


The primary consideration is the economical han- 
dling of material. The arrangement should be such as 
to insure ample natural light, the convenient handling, 
checking and inventorying of materials and ease of 
supervision. Racks should be so located that the 
handling of materials will be reduced to a minimum 
and so that there will be no dark pockets for the ac- 
cumulation of rubbish, etc. 

The most general practice is to place the racks 
transverse to the house, thus permitting natural light 
from side windows to illuminate the aisles and racks. 
Some railroads place the racks longitudinal to the 
house to permit freer observation of the force. On 
the other hand, this arrangement requires more arti- 
ficial lighting and more floor space. A one-story 
house possesses advantages for easy and short truck- 
ing but where a very large floor area is required a 
two- or three-story building is more suitable. Where 
more than one story is used the upper floors are used 
for offices (at one end), slow moving and light ma- 
terials and for an assembling place for work requiring 
the holding of material until it is assembled for a 
complete job. Upper floors should be designed for a 
live load of not less than 250 lb. per square foot. The 
first floor, if built over a basement, should be designed 
for a minimum live load of not less than 400 Ib. per 
square foot. : 

Elevators of at least four tons capacity should be 
provided. For larger houses one elevator should be 
provided for each 20,000 sq. ft. of floor area. These 
elevators should be of sufficient size and capacity to 
handle an electtic truck and trailer. The self-leveling 
type of automatic elevator with push button control 
is desirable. 

Electric lighting should be provided, with the lamps 
over the aisles; plug outlets at ends of the racks. The 























































circuits should be arranged and controlled so that only 
the lights actually needed would be turned on. 

The office should be of sufficient size to accommo- 
date the help, allowing a minimum of 64 sq. ft. for 
each clerk, together with space for files and separate 
rooms for the storekeeper and general Foreman. In 
one-story buildings the office should be at the front 
end of the storehouse. Where there is a scarcity of 
floor space available it may be desirable to place the 
office portion on the second floor. In buildings of two 
or more stories the office should be at the front end of 
the second floor. 

Metal racks of adjustable units are desirable and 
should be approximately five feet wide at the base, 
this section three feet high with an offset of 12 in. on 
each side and then a top section three feet wide and 
five to six feet in height. The adjustable units help 
very materially in making up the proper size of pock- 
ets which can be changed from time to time as desired. 

Concrete Platforms should be provided along the 
entire length of storehouses and when motor trucks 
with trailer trucks are used, a 14-ft. wide platform is 
recommended. All platforms should have ramps at 


the ends. 
O1t House 


The oil house with tracks and switching facilities 
should be at one end of the storehouse and preferably 
located at a distance of not less than 50 ft. Oil storage 
should be in the basement and the first floor used for 
delivery counter, pumps, oil drums, waste and similar 
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material. For small stores, oil can be stored in a 
basement under one end of the storehouse with 
counter pumps, oil drums and waste on the first floor. 
The oil house portion should be separated from the 
storehouse by a fire wall. 

Oil houses should be built of fireproof materials, 
Tank of sufficient capacity should be provided in the 
basement except fuel oil and gasoline, which should 
be located outside with the tanks underground. Pro- 
vision should be made to remove any tank in the base- 
ment. This opening can be filled with material that 
can be easily removed. Self-measuring pumps are 
recommended for handling oil. These should be lo- 
cated on the first floor of the oil house. There are a 
number of the inclosed pumps that are very eco- 
nomical and efficient on the market. In no case should 
pitcher pumps or a pump that leaks oil around the 
pistons or delivery spout be used. 


Discussion 


[The report was submitted by Chairman F. E. Mor- 
row who moved that the recommendations of the com- 
mittee on the subjects of general layout of engine ter- 
minals; general layout and design of car repair shops, 
and the ventilation of engine houses be adopted for in- 
clusion in the Manual, and that the report on storehouses 
for shops and locomotive terminals be accepted as infor- 
mation. The motion was carried without discussion and 
the committee was dismissed with the thanks of the Asso- 
ciation. ] 


Report of Committee on Ballast 








The Committee on Ballast recom- 
mended that the design for a 15-tined 
ballast fork previously submitted be 
withdrawn. It also recommended that 
the designs for wood D handles for 
ballast forks and ballast shovels be 
eliminated from the Manual and that 
a note reading “Dee handles of the 
built-up type may be substituted, if 
designs, meeting the approval of the 
einhieineasttaied Engineers, are submitted.” 








* dha 


"Tic committee presented reports covering the 


following subjects: 1, revision of manual (Ap- 

pendix A), 2, revised specifications for washed 
gravel ballast (Appendix B), 3, proper treatment, from 
the standpoint of ballast, of track in paved streets 
or at paved street and highway crossings (Appendix 
C), and 4, conference with Committee on Rules and 
Organization (Appendix D). 

It recommended: 1, That the changes in the man- 
ual as outlined in Appendix A be approved, and the 
revised version substituted for the present recom- 
mendations in the manual. 2, That the specifications 
for washed gravel ballast be withdrawn from the man- 
ual and that the revised specifications as shown in 
Appendix B be accepted as tentative specifications, it 
being the intention to submit them for final approval 














The committee made a study of the 
specifications for washed gravel bal- 
last. and submitted revised specifica- 
tions which it recommended be ac- 
cepted as tentative. It collaborated 
with the Committee on Rules and 
Organization in revising the rules per- 
taining to ballast which were pre- 
sented as information. F. J. Stimson 
has been on this committee for 20 
years and chairman for 3 years. 
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one year hence with such modifications as a year’s 
experience with the consideration of them may de- 
velop. 3, That, for the reasons given in Appendix C, 
the committee be relieved of any further considera- 
tion of this subject. 4, That Appendix D be accepted 
as information, action in regard thereto being in con- 
nection with work of Committee on Rules and Organ- 
ization. 


Committee: F. J. Stimson, Chairman (Penna.); G. H. 
Harris, Vice-Chairman (M. C.); L. L. Adams (L. & N.), G. J. 
Bell (A. T. & S. F.), J. G. Bloom (C. R. I. & P.), C. J. Coon 
(N. Y. C.), C. E. Dare (R. F. & P.), F, T. Darrow (C. B. 
& Q.), J. L. Gonzalez, Paul Hamilton (C. C. C. & St. L.), 
K. H. Hanger oo -K.-T.), W. S. Hanley (St. L. & S. ir’ 
A. G. Holt (C. M. & St. P), G. D. Hughey (D. & H.), H 
Huntsman (Wabash), S. A. Jordan (B. & O.), G. P. iMac: 
Laren (C. N. R.), David McCooe (C. N. R.), M. J. Me- 
Donough (D. & H.), M. B. Morgan (Y. & M. V. 
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Robinson (U. P.y, W. A. Roderick (W. & L E.), E. I. Rogers 
(Pp. & P. U.), C. B. Stanton (Carnegie Inst. of Tech.), Vance 
Sykes (S. A. L.), C. E. Weaver (C. of Ga.), P. H. Win- 


chester (N. Y. C.), A. H. Woerner (B. & O.). 
Appendix A—Revision of Manual 


The plan for a 15-tined ballast fork was withdrawn 
from the manual by the action of the Association at 
its 1925 Convention. When the Committee on Ballast 
recommended that action, it was the intention to pre- 
pare a new design which would overcome the features 
pointed out by the manufacturers which made it im- 
possible to produce the 15-tined ballast fork formerly 
adopted as recommended standard. 

It developed in the discussion of this matter that the 
15-tined fork was intended for use in removing, in 
connection with cleaning, stone ballast from the crib 


‘ between the ties. It is apparent that for such use a 


tool that will remove all material, dirt as well as bal- 
last, is desirable. The ballast shovel, shown in the 
manual, is better fitted for such work than a ballast 
fork, even with the tines as close together as in the 
discarded plan. 

It is recommended that no design for a 15-tined 
ballast fork be provided for inclusion in the manual. 

It is further recommended that the specifications for 
ballast forks, adopted in 1921, and printed on pages 
88-91 in the manual of 1921, and for ballast shovel, 
adopted in 1923, and printed in the supplement to the 
manual of 1921, pages 3-7, be revised by eliminating 


plans printed on pages 6 and 7 of the supplement to’ 


the manual of 1921 and further by adding to the plans 
on pages 91 and 5, respectively, a note reading: 


“Dee handles of the built-up type may be 
substituted if designs, meeting the approval 
of the ...................... Engineer, are submitted.” 


Explanation—The scarcity of good handle timber 
makes the wood “Dee” handle difficult to secure. 
There have been developed designs in metal as well 
as split “Dees” which are not only practical and serv- 
iceable, but are economical in the use of timber. The 
revision proposed provides for their use at the option 
of the purhcaser. The adding of the proposed note 
to the plan on page 5 makes plans on pages 6 and 7 
of the supplement to the manual of 1921 unnecessary. 


Appendix B—Revision of Specifications for Washed 
Gravel Ballast 


The existing specifications for washed gravel ballast 
were adopted at a time when the use of such material 
was comparatively new. It was fecognized by the 
Committee on Ballast that it was an imperfect speci- 
fication and with a view to learning the feeling in 
regard thereto, the sub-committee sent out the follow- 
ing questionnaire to the railroads: 

1. Should the amount of sand which is permitted by the 
specifications be changed? ' 

2. What per cent of gravel should there be between % in. 
and the No. 10 screen? 

3. Is it desirable to lower the maximum size from 2% 
inches to 2 inches? 


4. Should the per cent of large aggregate between the 
maximum size and one-inch be limited to some particular 
per cent of the total volume? 

Replies were received from 33 railroads using gravel 
ballast and these indicated a change desired. 

It is recognized by the committee that gravel may 
be well washed, well screened and well graded and 
yet be practically worthless as ballast because of its 
lack of resistance to disintegration and wear. Some 
work has been done looking towards the develop- 
ment of a test for “soundness.” As yet nothing has 
been developed that can be put into practice, but it is 
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hoped that in our next report such a test will be in 
shape to present for your consideration. 

In view of the information developed by the ques- 
tionnaire referred to above and from other sources, 
the committee proposed the following: 

Gravel for ballast shall be so prepared that all dust, dirt 
and loam are removed, that all aggregates that will not in 
every position pass through a 1% in. ring are either rejected 
or crushed and returned to the ballast and that the result- 
ant product conform to the following: 

Where the percentages of crushed material runs between 
nothing and 20, the ratios of various sizes of aggregates to 
the whole shall be as follows: 











2700 im. to 96. West min. 25% % in. to 1 in min, 20% 
max. 40% max. 55% 
% in. to % in min. 20% 1 in. to 1% in min. 0% 
max. 30% max. 35% 


Where the percentage of crushed material runs more than 
20 and less than 40, the ratios of various sizes of aggregates 
to the whole shall be as follows: 








io Fe | 2 aa min. 10% % in. to 1 in min. 20% 
max. 30% max. 60% 
ff ff 2 Seo. min. 20% 1 in. to 1% in min. 0% 
max. 35% max. 50% 


Where the percentage of crushed material is more than 40, 
the ratios of the various sizes of aggregates to the whole 
shall be as follows: 











% in. to % in min. 20% 1 in. to 1% in min. 5% 

} ’ max. 35% max. 55% 
% in. to 1 in min. 25% 
max. 60% 


A sample of the prepared ballast containing % cu. ft. shall 
be placed in a watertight receptacle having a capacity of not 
less than 1 cu. ft. Into this receptacle shall then be placed 
two quarts of clear water, after which the receptacle shall 
be drained off immediately and placed in a glass jar and 
allowed to settle. If the sediment deposited in the bottom 
of the jar is more than % of 1 per cent of the sample, as 
determined by weight, the output of the plant shall be re- 
jected until the fault has been corrected. 

A sample weighing not less than 150 Ibs. shall be placed 
in or on a screen having round holes 1% in. in diameter. 
If a thorough agitation of the screen fails to pass through 
the screen 98 per cent of the material, as determined by 
weight, the output of the plant shall be rejected until the 
fault has been corrected. 

One cubic foot of the prepared ballast shall be thoroughly 
dried, weighed and placed in a screen having ten meshes to 
the inch and the screen agitated till all particles which will 
pass have passed through the screen. If the material which 
passes through the screen exceed 3 per cent of the original 
sample, as determined by weight, the output shall be rejected 
until the fault has been corrected. 

Inspection—In case inspection develops the fact that the 
material which has been or is being loaded is not in accord- 
ance with these specifications, the inspector shall notify the 
manufacturer to stop further loading until the fault has been 
corrected, and to dispose of all defective material that had 
been loaded in cars, which shall be done at the expense of 
the contractor. 

Measurements—When ballast is being paid for by the ton, 
and it is impracticable to weigh each car, the weight per yard 
shall be obtained by weighing at frequent intervals not less 
than five cars loaded with ballast, the contents of which have 
been carefully measured. The weight per yard obtained by 
such a test shall be used in figuring the weight per car until 
another test is made. 

When ballast is paid for by the yard, the amount shall 
be determined by weighing each car, where practicable, and 
applying the weight per yard as determined by frequent 
tests. When impracticable to weigh each car, the contents 
of each car will be carefully estimated by comparison with 
cars, the contents of which have been actually measured. 


CoNCLUSIONS 
It is recommended that the Specifications for Washed 
Gravel Ballast now appearing in the Manual be with- 
drawn and that the revised form prescribed herewith 
be accepted as a tentative specification with a view to 
its adoption as recommended practice one year hence. 


Appendix C—Proper Treatment, From the Standpoint 
of Ballast, of Track in Paved Streets or at Paved 
Street and Highway Crossings ' 


In taking up this question, it was learned that. the 
Committee on Signs, Fences and Crossings, had this 





















































subject under consideration and as it so intimately 
concerns the work that committee is handling, this 
committee thought best to leave the subject entirely in 
their hands. 


Appendix D—Special Sub-Committee to Work With 
the Committee on Rules and Organization 


Discussion by correspondence in regard to rules 
pertaining to ballast was carried on with the Com- 
mittee on Rules and Organization and the changes 
were agreed to. 

Rule 785—When unloading ballast care must be exercised 
to secure proper disposition and avoid waste. Cars avail- 
able best adapted to the work should be used. 


Revised Form 


Rule 790—The object of ballast is to secure a solid and 
uniform bearing for the ties, distribute the applied load over 
a large surface, hold the ties firmly in position, give elasticity 
to the track and allow the water to pass off freely. 

Rule 791—Before distributing ballast the roadbed should be 
carefully prepared with embankments and cuts widened to 
conform to standard plan. Track must be kept in good line 
and surface while ballasting and stakes should be set for this 
purpose. The ballast program should be so arranged and 
the supply so regulated as to leave the least possible open 
track during the progress of the work, with no open track 
when the season closes. During the progress of the ballast- 
ing open track should be watched carefully and protected 
with the prescribed slow signals. 

Rule 792—Where directed by the division engineer, prepar- 
atory to the distribution of new ballast, all the old ballast 
and unsuitable material must be removed to the bottom of 
the ties for the full width of the roadbed, the old ballast 
cleaned and the material unsuitable for ballast used for 
widening embankments or other purposes. At the same time 
all ties requiring renewal should be replaced and the ties 
properly spaced. 

Rule 793—When the old ballast has been thoroughly 
cleaned, sufficient new ballast should be unloaded to make the 
first raise, which is usually made by shovel tamping the ties. 
Care must be taken in handling ballast to keep it clean and 
free from earth. Rock or slag ballast must be handled into 
the track only with ballast forks. When ballasting or sur- 
facing track out of face, both rails must be raised together. 

Rule 795—In gravel or broken stone ballast the ties should 
be tamped solid from 15 in. inside the rail out to the ends. 
The space under the rail should be tamped well. The center 
of the tie should not be tamped. 

Rule 796—Where the track is electrically bonded, the bal- 
last must be kept at least one inch below the base of rail. 
At road crossings and platforms where this is not practicable, 
the rails should be insulated by painting them with an as- 
phaltum or tar product, and good clean stone mixed with 
the same material should be used for at least one foot each 
side of the rail. 

Discussion 


Chairman Stimson presented the report and moved 
the adoption of the recommendations for the revision of 
the Manual in regard to the fifteen-tined ballast fork, and 
to handles for ballast forks and ballast shovels. 

W. H. Kirkbride (S. P.): I think we should have 
a standard ballast fork. We have succeeded in get- 
ting manufacturers to produce a fourteen-tined fork 
for the Southern Pacific, with spacing between the 
tines of approximately half an inch. I think that is 
what the committee endeavored to get by the original 
specification. I think we should have a standard fork, 
not so much for cleaning the ballast out between the 
ties, but for forking over the ballast to remove the 
dirt. 

Chairman Stimson: I think the last speaker has 
overlooked the true situation. The specification for 
a ballast fork that was originally adopted carried two 
designs, a fourteen-tine fork and a fifteen-tine fork, 
the fourteen-tine fork being the general conventional 
ballast fork such as is used by a great many of the 
railroads. - The fifteen-tine fork was designed for the 
specific purpose of removing ballast from the space 
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between the ties. While having one more tine than 
the other, its wider overall was less, resulting in a 
spacing between tines of only three-eighths of an inch. 
It is that fork that we are proposing to withdraw from 
the Manual. 

Mr. Kirkbride: It is a fact that the manufacturers 
refused and said they could not manufacture a fork 
with the tines closer together than half an inch. The 
ordinary ballast fork that I have seen has tines pos- 
sibly an inch or an inch and a quarter apart. These 
are too far apart for ballast. 1 do believe that we 
need a fork with tines close together, that will enable 
us to fork fine material out of ballast when it has 
become foul with dirt. 

The motion was carried. 

Chairman Stimson then moved the adoption of the 
revised specifications for washed gravel as tentative 
specifications with the addition of a paragraph headed 
“Uniformity” to read as follows: 

“The finished product when loaded in cars must 
have the various sizes of aggregates uniformly dis- 
tributed throughout the whole. Any segregation of 
the aggregate which, in the judgment of the engineer, 
will lessen the value of the product as ballast, will 
be cause for rejection.” 

H. M. Stout (N. P.): The committee has provided 
in the previous specification, which is continued in 
this report, a measurement by the ton. I think that 
that specification or that way of measuring ballast 
should be discouraged as much as possible. The usual 
engineering rule for measuring ballast is the cubic 
yard, and I think it is against the interest of the busi- 
ness to confuse this point by producing or maintaining 
numerous units. 


During the federal valuation of the railroads, all the 
yardage, probably, was included on the basis of cubic 
yards, and provisions of the Bureau of Valuation 
under their Order No. 3, provides that the unit desig- 
nations, the quantities and descriptions recorded in 
the completion reports and in the record of property 
changes shall be stated, so far as possible, in the terms 
of the inventory taken by this Commission. 


Chairman Stimson: I would call attention to the 
fact that the paragraph on measurements does not 
limit it to measuring the ballast by the ton. It pro- 
vides for measuring it by ton if that is the unit of 
measure under which the ballast is purchased. 


It is a matter of record and common practice that 
ballast is very generally bought by the ton, as that 
is the easy way to make a ready measurement. 

The weights are obtained for transportation pur- 
poses and are easily applied in ascertaining the 
amounts to be covered by the invoices. While I have 
no question at all in my mind that the yard is the unit 
which will be used in the records to which reference 
has been made, I can see no inconsistency in the rule 
as given here in this specification which, as I have 
said before, merely recites what everybody knows— 
how to reduce tons to yards and yards to tons. 

C. C. Westfall (I. C.): The concrete engineers have 
brought out a point in the last few years on the bulk- 
ing of wet sand which is thrown loosely into a pit. 
I believe in buying sand it might be well to make a 
study of that and possibly arrive at'the methods of 
measurements based on price. 

Chairman Stimson: The new specification is set up 
with a view that all sand will be removed, and that 
the only sand that is tolerated in the specification is 
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that which has been demonstrated from the operation 
of pits it is impossible to get rid of in a reasonable 
commercial way. 

The test for the sand requires that the material be 
dried and that the sand that is found shall be meas- 
ured in that way, and the limit is set at 3 per cent 
as being the maximum that will be permitted. I 
think that any variations that might be due to wetness 
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or dryness of the sand can well be entirely ignored. 
President Fairbairn: Mr. Stout, do you have a 
change to suggest in the two paragraphs under the 
caption of “Measurements”? 
Mr. Stout: I had no change formulated. My 
thought was to bring the matter before the committee. 
[The committee was dismissed with the thanks of 
the Association. | 


Report of the Committee on Water Service 








The Committee on Water Service 
presented a revised list of definitions 
to replace the present list as published 
in the Manual. It presented a final 
report on the relative merits of the 
different methods of deep well pump- 
ing equipment and one on the design, 
construction and maintenance of pipe 
lines, both of which will be abstracted 
and submitted for adoption for inclu- 
sion m the Manual at the next annual 

















convention. Progress reports were 
presented on drinking water supplies; 
pitting and corrosion of boiler tubes 
and sheets; the value of water treat- 
ment; a comparison of methods of 
water treatment; and the design of 
water service buildings. A final report 
was submitted on boiler washing 
plants. C. R. Knowles has been chair- 
man of this committee for 3 years and 
a member for Io years. 








C. R. Knowles 
Chairman 


HE Committee on Water Service presented re- 

ports on the following subjects: 1, Revision of 

the Manual (Appendix A); 2, Drinking water 
supply on trains and premises of railways, progress re- 
port (Appendix B) ; 3, ‘Pitting and corrosion of boiler 
tubes and sheets, progress report (Appendix C) ; 4, Value 
of water treatment and comparison of methods, progress 
report (Appendix D and Appendix E) ; 5, Relative mer- 
its of different methods of deep well pumping, final 
report (Appendix F) ; 6, Design, construction and main- 
tenance of pipe lines, final report (Appendix G) ; 7, De- 
sign and construction of water station buildings, final 
report (Appendix H) ; and 8, Hot water boiler washing 
plants, final report (Appendix I). 


_It recommended: 1, That the revised list of defini- 
tions be accepted for publication in the Manual, and that 
the examination of subject-matter in the Manual be again 
referred to the committee for further study and report ; 
2, That the report on the progress of drinking water 
regulations be received as information and that the sub- 
ject: be reassigned to the committee for further study 
and report; 3, That the progress report on pitting and 
corrosion of boiler tubes and sheets be received as in- 
formation and that the subject be reassigned to the 
committee for further study and report; 4, That the 
progress report on the value of water treatment and 
methods followed in treatment of water be accepted as 
information and the subject reassigned to the committee 
for further study and report; 5, That the final report on 
relative merits of the different methods of deep well 
pumping be accepted as information. This report will 
later be abstracted for inclusion in the Manual, and 
an abstract resubmitted a year hence; 6, That the final 
report on the design, construction and maintenance of 
pipe lines be accepted as information. This report will 
later be abstracted for inclusion in the Manual, and an 
abstract resubmitted a year hence; 7, That the final re- 
port on the design and construction of water station 





buildings be accepted as information; and 8, That the 
report upon the use of hot water boiler washing plants 
effecting water supply be accepted as information. 
Committee: C. R. Knowles (I. C.), chairman; R. C. Bard- 
well (C. & O.), vice-chairman; R. A. Baldwin (C. N. R.), C. 
M. Bardwell (M.-K.-T.), W. M. Barr (U. P.), S. C. Beach (I. 
C.), O. W. Carrick (Wabash), R. W. Chorley (Penna.), R. 
E. Coughlan (C. & N. W.), J. H. Davidson (M.-K.-T.), B. W. 
DeGeer (G. N.), E. A. Dougherty, (N. Y. C.), J. M. 
Fitzgerald (C. of Ga.), C. H. Fox (C. P. R.), E. M. Grime (N. 
P.), J. P. Hanley (I. C.), J. R. Hickox (C. B. & Q.), C. P. 
Hoover (City of Columbus, O.), C. D. Johnson (D. & R. G.), 
J. H. Knowles (S. P.), C. H. Koyl (C. M. & St. P.), P. M. 
LaBach (C. R. I. & P.), E. G. Lane (B. & O.), A. R. Pierce 
(Sou.), O. T. Rees (A. T. & S. F.), H. H. Richardson (M. P.), 
T. D. Sedwick (C. R. I. & P.), D. A. Steel (Ry. Age.), C. P. 
VanGundy (B. & O.), H. W. Van Hovenberg (St. L. S. W.), 
F. J. Walter (N.C. & St. L.), F. D. Yeaton (C. M. & St. P.). 


Appendix A—Revision of the Manual 


The Committee presented a large number of re- 
vised and supplemental definitions of terms used in 
railway water service to be substituted for definitions 
now in the 1921 Manual, and supplements thereto. 


Appendix B—Report on Regulations of Federal and 
State Authorities Pertaining to Drinking Water 
Supplies and Sanitary Examination of Drink- 
ing Water Supplies 


Reference was made in our last report to new drink- 
ing water standards recommended by an advisory 
committee appointed by the Surgeon-General of the 
United States Public Health Service and composed of 
representatives from the government, scientific socie- 
ties and sanitarians. The recommendations were made 
solely for the regulation of railroad drinking water, 
and it is to be noted that the advisory committee had 
but one railroad member. 

The new standards for railroad drinking water were 
adopted by the Treasury Department and are now in 
force, printed copies being obtainable in Public Health 

























































Report dated April 10, 1925. These new standards 
are more rigid in general trend and in some respects 
constitute an improvement over the former standards. 
The notable differences are (a) the added importance 
of the survey; (b) the dependence placed upon the 
presence of gas-forming bacilli in laboratory tests with 
relegation of gross bacterial count as non-essential, 
and (c) the defining of a standard sample as consisting 
of five 10 c.c. tubes. The following quotation, as 
showing more breadth of judgment of the water under 
consideration, is here given: “Supplies which on rigid 
inspection are found satisfactory in other respects but 
fail to meet the bacteriological standards may be ac- 
cepted at the discretion of the certifying authority.” 
The survey of water source, protection, pumping and 
delivery to the public is stressed and the scope of 
this survey gone into in detail, it being considered 
as fundamental and of the utmost importance. These 
two points, namely, the presence and percentage of 
gas-forming bacilli and the added impoftance of the 
field survey constitute the basis for acceptance or re- 
jection of the water under consideration. 

The chemical and physical characteristics are con- 
sidered to be of secondary importance, it beimg judged 
that if taste, color and odor are acceptable and the 
water supply satisfactory from the standpoint of 
safety as determined from the field survey and labora- 
tory tests, it will usually be found satisfactory with 
respect to physical and chemical characteristics. 

It is to be noted that the new standards are for the 
guidance of the state and federal authorities in recom- 
mending or rejecting the water supply, and the report 
makes clear that a supply will be considered accept- 
able if certified by the United States Public Health 
Service, even if it fails to conform to the new stand- 
ards on bacteriological, chemical or physical char- 
acteristics. 

Two supreme court decisions from Pennsylvania 
and Wisconsin, respectively, have been handed down 
on the matter of stream pollution with industrial 
wastes or other pollution, both being against the right 
of persons or corporations to contaminate the waters 
of the stream and thereby place in danger the lives of 
persons living thereon. 


Appendix C—Pitting and Corrosion of Boiler Tubes 
and Sheets 


The development in the study of pitting and corro- 
sion during the past year has not added much in- 
formation to the reports and conclusions which have 
already been presented to the association by your 
committee, particularly the able summary which was 
prepared for the last convention under the direction 
of Dr. M. E. McDonnell. 


The developments to date tend to confirm the theory 
of corrosion, based on electro-chemical reactions, 
which was outlined by this committee in the prelimi- 
nary report made in 1922. This is based on the fact 
that iron is soluble in water to only a very limited 
extent, forming a ferrous hydroxide. To increase this 
reaction to the point where practical evidence of pit- 
ting is noticed, it is necessary for oxidation to take 
place and remove that soluble iron so that more can 
be taken into solution. This oxidation is a chemical 
term, meaning not only the possible addition of oxy- 
gen, but any other reaction which might increase the 
valency, or power, of combination of the iron and 
change the balance or equilibrium of the solution. The 
features affecting this action may be briefly outlined 
as follows: 
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(1) Hydrogen-ion Concentration—At the Balti- 
more meeting of the American Chemical Society in 
April, 1925, a symposium on “Corrosion” was held at 
which many papers were presented, giving the resulis 
of a large amount of experimental work which has 
been done on the theory of corrosion. Although the 
discussion included many points in the wide range of 
this subject, the general conclusion on sub-aqueous 
corrosion appeared to be that the phenomena was a 
straight-line function of the hydrogen-ion concentra- 
tion, and the effect of contributory elements is mini- 
mized by increase in temperature. The hydrogen- 
ionization is essentially, and in substance, the relative 
acidity of the solution, which is increased by the con- 
centration of common alkali salts, such as sodium sul- 
phate or chloride, in a manner not determinable by 
the ordinary volumetric tests. The remedy for cases 
of this trouble appears to be maintaining an excess 
of hydrate alkalinity in the boiler water. This covers 
not only the increase in relative acidity caused by in- 
crease in alkali salts, but also the cases of direct 
mineral acidity, including carbon dioxide, such as sur- 
face waters occasionally encounter in coal districts 
polluted by mine drainage. 

(2) Carbon Dioxide—The importance and effect of 
free carbon dioxide inside of locomotive boilers, has 
not been definitely established. By maintaining the 
proper relation of hydrogen-ion concentration as out- 
lined above, any possible damage from this feature can 
be eliminated. 

(3) Oxygen—The effect of dissolved oxygen is 
well known in the stationary boiler field and its elimi- 
nation has produced successful results at many 
points. However, in locomotive practice, there is con- 
siderable question as to whether such conditions are 
comparable, as the variable rate of evaporation, to- 
gether with violent surging, produces conditions 
which tend to minimize such effects. 

(4) Alloys and Coatings—Experiments to date, 
with alloys and coatings, have not indicated that a 
commercially adaptable and practical product is avail- 
able which can be used successfully in boiler construc- 
tion. 


(5) Influence of Suspended Matter, Including Mud 
and Scale—Instances have developed where pitting 
and corrosion have taken place under scale, particu- 
larly of the calcium sulphate variety around the base 
of staybolts. Cases of this kind can be readily elimi- 
nated by proper addition of soda ash or maintaining 
a caustic hydrate alkalinity in the boiler. 

(6) Counter-Electrical Method—Experiments with 
the counter-electrical potential method of preventing 
corrosions are still under way. 

(7) Design and Construction of Boilers—The 
study of the effect of design and construction of boil 
ers is a subject which more logically comes under so 
cieties other than the American Railway Engineering 
Association. However, it has been noted that, in th« 
design of the larger locomotives which are now being 
placed in railroad service, some trouble is experienced 
where the large crownsheets and side sheets are not 
properly stayed, and also the expansion and contrac 
tion of the long flues, in some cases, may cause move 
ment in the flue sheets which may result in a change 
in the crystalline structure of the metal with conse- 
quent difference in potential and resultant pitting 
Some examples have been noted of serious ring pits 
around staybolts which can be accounted for either by 
the sheets not being properly matched, or the cold 
punching of staybolt holes, either case causing re- 
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arrengement of crystallization with resulting differ- 
ence in potential and pitting of the sheets. 

(8) Kind and Care of Material—The committee is 
not in a position to question the A.R.A. specifications 
for materials used in boiler construction and it is felt 
that the study which has been given to this subject by 
other committees has been sufficiently thorough to 
warrant the best results if the specifications are fol- 
lowed. This can only be obtained if the specifications 
are rigidly adhered to, as the use of non-homogeneous 
material is known to result in pitting. The care of the 
material is a feature which is also being given better 
attention. It is known that when pitting has once 
started, the action is frequently continuous until fail- 
ure results, due to the difference in potential and 
electrolytic action which is set up. Atmospheric cor- 
rosion, or rusting, is most common and where boiler 
material is used on which corrosion has already 
started, pitting and ultimate failure is most probable. 
This can be largely prevented by proper storing of 
materials or coating with rust-proof compounds, sev- 
eral of which are on the market and commercially 
available. : 


Appendix D—Cost of Impurities in Locomotive Feed- 
water and Value of Water Treatment 


The committee reviewed its report of last year 
wherein it reduced the data as to economies resulting 
from water treatment to savings per locomotives per 
year, and made new computations in which the re- 
sults were equated by taking into account the amount 
of work performed by the locomotives on the divisions 
which were being compared, for the different years 
under consideration. Figures were presented showing 
results for the Sioux City and Dakota Division and 
the Iowa Division of the Chicago, Milwaukee & St. 
Paul, and for the St. Louis division and the Iowa di- 
vision of the Illinois Central. For brevity, detailed 
tables were given ony for the Iowa division of the 
Chicago, Milwaukee & St. Paul, and summaries for 
the other divisions. 

The total amount of scale kept out of the boilers by 
the water treatment was also computed and attention 
was again called to the fact that the esimate made by 
the committee in 1914 of 7 cents per pound of scale 
kept out, now estimated at 13 cents because of higher 
prices, is below the actual savings. 


Appendix E—Comparison of Different Methods of 
Water Treatment 


LimeE-Sopa TREATMENT 


The oldest and at the same time the standard and 
usual method of water softening for locomotives, and 
most large boiler installations, is by chemical precipi- 
tation and settling before the water goes to the boiler. 
The object of the process is both to precipitate from 
solution the calcium and magnesium salts and remove 
the precipitated sludge, so as to deliver boiler water 
which is not only soft but clean. While this method 
continues to be known as the “Lime-Soda Process” 
because of the common use of these reagents, it will 
not be forgotten that the equipment is complete for 
the use of any reagents or any variation of method 
which the character of the water may demand. 


_ there is nothing in the chemical treatment or clean- 
ing of water which cannot be accomplished in one of 
these plants. Any water can be so treated in them 
that in a boiler it will cause neither scale nor leaking, 
anc will not cause foaming in a locomotive until the 
sludge and alkali salts become highly concentrated. 









Sopa-AsH TREATMENT 


For many years this addition of soda ash has been 
made to the water in the engine tank, and the results 
are good when the amount necessary is small and 
when the engine crew attend to it faithfully as the 
water is received from the roadside tank. But the 
boiler will soon commence to foam unless regularly 
and consistently blown out; and because the crew is 
more interested in getting over the road than in sav- 
ing fuel or boiler repairs, it has been found difficult 
to get soda ash added regularly by this method. 

The best and most economical method of utilizing 
soda ash in boilers consists in adding exact quantities 
to the water as it is being pumped into the roadside 
tanks. Because the treatment is exact there is no 
waste of chemical, and practically no hard scale forms 
in the boiler. The total amount of sludge deposited 
in the boiler depends on the hardness of the water, 
and the total amount of alkali salts in the boiler is the 
sum of the alkali originally in the water and the soda 
ash added. 

PROPRIETARY BOILER COMPOUNDS 


There are also proprietary mixtures of soda ash and 
vegetable extracts which are dissolved in the water 
in the engine tank and used to keep the boiler scale 
somewhat soft so that it can be more easily washed 
out. It is claimed for the vegetable extract that it has 
a colloidal effect on the particles of calcium carbonate 
and sulphate precipitated by the heat, so that these’ 
particles do not attach themselves to the heated metal 
surfaces but remain loose sludge suspended in the 
water in the boiler. The influence of colloids on both 
hot and cold suspensions is now under intensive study 
and agreement has not yet been reached; but experi- 
ence shows that these boiler compounds do keep boil- 
ers reasonably clean when used on waters of low 
hardness. Next to soda ash these are the cheapest 
boiler cleaners for simple waters, and, like soda ash, 
they are better when fed into the roadside tanks in 
proportion to the character and amount of water 
pumped. 

ZEOLITE TREATMENT 

Zeolite is the name commonly given to a class of 
minerals which are double silicates of aluminum or 
iron with sodium or potassium, and some of which 
have the remarkable property of giving up their 
sodium or potassium to hard water poured over them, 
and taking in exchange the calcium or magnesium 
from the water. The value of this material for water 
softening lies in the fact that the process is reversible, 
and that a solution of sodium chloride (common salt) 
poured over this changed mineral will take away its 
calcium and magnesium, replacing it with sodium and 
restoring the mineral to its original condition. 


SUMMARY 


The method of softening by barium hydrate or 
barium carbonate and lime, leaves certain waters soft 
and clean, and does not increase the content of sodium 
salts. 

The method of softening by soda ash and lime 
leaves any water soft and clean, and increases the 
sodium sulphate by the amount of original sulphate 
hardness. 

The method of softening by zeolite leaves water 
soft and clean, but increased in sodium salts by the 
total original hardness, and for locomotive boilers the 
method can utilize only the simpler natural waters. 

The method of treatment by soda ash applied to 
water in roadside tanks, leaves water which still con- 
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tains carbonate of lime and magnesia which precipi- 
tates as sludge in the boiler; and the method is satis- 
factorily applicable only to the simpler waters. 

The method of treatment by soda ash or any boiler 
compound applied to water in the engine tank, is al- 
ways a palliative but is sufficient only in the simple 
waters. 

In the matters of foaming and priming in boilers, 
the experience of members of this committee and other 
authenticated records vary over such wide limits that 
it is not considered safe to make more than a general 
statement. It is known that the foaming limit of any 
boiler is affected by the kind and the amount of sludge, 
the concentration of alkali salts, the steam space in 
the boiler and the ratio of the rate of dry evaporation 
to the rate of steam consumption. The committee has 
made measurements of these relations on a few waters 
and boilers and kinds of sludge, and is continuing its 
investigation in the hope of learning something of 
general value. 


Appendix F—The Relative Merits of the Different 
Methods of Deep-Well Pumping 


One of the common methods of obtaining suitable 
water supply for railroad requirements is by means of 
drilled or artesian deep wells. On account of the depth 
to reach deep-well supplies and the limited space avail- 
able for pump installation and operation, special deep- 
well pumping equipment must be installed. In 
general, the most common types of such pumping 
equipment are the deep-well reciprocating pump, the 
deep-well centrifugal or turbine pump and the air lift. 
For complete and detailed information of description 
and principles of the various types on the market, ref- 
erence should be made to latest manufacturer’s bulle- 
tins. 

In considering the relative merits of the different 
methods of deep-well pumping, consideration should 
be given to the following features: character of the 
water; capacity of source of water supply; pumpage 
required ; pumping head; first cost of complete instal- 
lation of equipment; length of useful life; reliability ; 
flexibility ; efficiency, and cost of operation. 

At locations where the water to be pumped from 
deep wells contains an appreciable amount of sand or 
gritty materials, the air lift pump will give the best 
and the reciprocating pump the poorest service. The 
air lift having no working parts is not affected to any 
large extent by such materials in the water. 

Where the yield of a well is relatively small and 
strata are moderately deep, the reciprocating pump is 
most desirable. The turbine pumps are primarily 
large capacity pumps and are not suitable for low 
yields. If a single well will not furnish the pumpage 
required, and if wells are widely separated, the air lift 
is conveniently used at each well by piping compressed 
air from a central compressor station. For a given 
diameter well, the air lift will produce the largest 
yield. 

The reciprocating pumps are made to fit in well cas- 
ings from 5-in. diameter up to 30 in. diameter and are 
capable of yields from 20 gal. to 2,500 gal. per minute. 
The turbine type pumps are made to fit in well casings 
from 6-in. diameter up to 24 in. diameter which yields 
ranging from 100 to 5000 gal. per minute. The air 
lift pumps are made to fit in well casings from 3 in. 
to 18 in. diameter with yields from 15 to 3,300 gal. per 
minute. 

In general, the first cost of the turbine-type pump 
is highest and first cost of air-lift pump including 
compressor but not prime mover is lowest. The direct 
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connected motor driven turbine pump, however, re- 
quires less housing than either of the other two types. 

As to reliability and length of useful life, the type 
and fitness of the pump for the service required are 
large determining factors. The air lift pump with no 
working parts below the ground is probably the most 
reliable, although the compressor unit may give occa- 
sional trouble. The centrifugal or turbine- type pump 
has fewer working parts to get out of order than the 
reciprocating pump. The high speed of turbine-pump 
shafting, however, demands careful alignment of shaft 
and attention to bearings. All three types of pumps 
are flexible to a certain extent. The reciprocating 
pump is the most flexible over a medium range of 
pumping yields with the least variation in pumping 
efficiency. The turbine type is most suitable for con- 
stant conditions of head and yields. The air-lift pump 
is flexible over a great range of heads and yields al- 
though the efficiency is altered considerably. 

In general, efficiencies. of the reciprocating pumps 
wilf reach 80 per cent under most favorable conditions, 
turbine pumps 65 per cent, and air lift pumps 35 per 
cent. On account of its low efficiency the air-lift pump 
is seldom used except under specific conditions which 
would make the other types of pumps unsuitable. 

Under average conditions maintenance costs of the 
air lift systems will be lowest and reciprocating sys- 
tems highest. Attendance costs are relatively the 
same. Each of the three systems can be operated 
automatically, if desired. As the pumping economy de- 
pends very largely on suitable pump and power equip- 
ment for given conditions, after choice of pump and 
equipment has been made and pump installed, tests 
should be run at convenient intervals to develop what 
changes, if any, have occurred in operating condtions. 
A record of all inclusive costs of pumping should be 
kept for ready reference and comparison. 

Each type of deep-well pumping equipment has its 
respective advantages and disadvantages over other 
types. To insure reliability and greatest over ail 
economy, individual conditions should be thoroughly 
considered and analyzed before choice of equipment 
and purchase from reputable manufacturer is made. 


Appendix G—The Design, Construction and 
Maintenance of Pipe Lines 


The intake line may be classed as a flow line, as it 
conveys water by gravity from the source of supply 
to the well. It operates under a low head and its cross- 
sectional area should be sufficient to convey the re- 
quired quantity of water at a velocity not exceeding 
two feet per second, as an excessive velocity creates 
currents near the exposed end of the pipe and these 
currents convey floating debris into the well. 

In placing intake lines in rivers it is advisable to 
turn the pipe slightly down stream or to place a bend 
on the river end of it to decrease the likelihood of 
floating debris lodging in the pipe by the force of the 
river current. In rivers or other waters containing 
floating debris, some railways use a box screen or a 
cone-shaped screen having an area three to four times 
greater than the pipe area. Where the debris is of such 
character that it may adhere to a screen, provision 
should be made for raising or otherwise cleaning this 
screen. 

It is preferable to lay the intake line in a level posi- 
tion, and this grade should be true and uniform, as 
sags or traps in the line may collect deposits of sand 
or muck and allow same to build up to the bottom of 
the true flow line, thereby decreasing the working area 
of the pipe. A gate valve should be placed.on the well 
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end of the intake pipe with a valve rod extension above 
high water, for closing the intake line when necessary 
to clean the screens or foot valves which may be lo- 
cated in the well. 

While almost any kind of pipe manufactured may be 
used for intake lines, the use of bell and spigot cast- 
iron pipe with joints of lead or composition or the use 
of wrought iron pipe with standard joints, is prefer- 
able, asesuch pipe is very durable and heavy enough 
to resistscurrent and wave action to good advantage. 

The design of intake pipes is usually simple 
for the average railway pumping station, as these in- 
take lines seldom exceed 100 ft. in length. The diame- 
ter of intakes under these conditions should be 12 to 
14 in. for a flow of 500 to 1,000 gal. per minute, as these 
sizes are sufficient to convey these water flows without 
objectionable currents, even after allowing for incrus- 
tations and deposits which may form in the pipe lines. 

Where the water is shallow, the pipe may be in- 
stalled by sectional trenching or light cofferdam work. 
Where the water is deep and the length to be laid con- 
siderable, the use of floating barges, derricks and other 
equipment is usually, economical or necessary. The 
joints in the cast-iron intake lines should be construct- 
ed of lead, lead wool, or composition in the usual man- 
ner of pouring and calking. The design should, 
wherever possible, provide for these joints being made 
above the water line or in a water-free trench or cof- 
ferdam, as the making of the joints can then be 
checked more thoroughly than. if they are installed un- 
der water by a diver. 

Intake lines constructed of sound material and in 
accordance with good .design require little mainte- 
nance, except where it is necessary to clean sand, ice 
or debris from them. When this is necessary the con- 
ditions requiring attention should be made as acces- 
sible and as easily handled as possible. 

In some cases it has been found satisfactory to back 
wash intakes and intake pipe lines with water piped 
from the pumping station. In this case a head: of wa- 
ter is accumulated inthe intake well by closing the 
gate valve on the int@ke line, then opening the valve 
quickly and flushing-and jetting the material back- 
ward to the outlet. In other cases the use of a small 
dredging bucket with a capacity of two to three cubic 
feet, operated either by hand or power methods has 
been found very useful in baling the accumulated ma- 
terial from the intake. 

Suction Lines—Design—A suction line is a line 
through which a pump draws its supply. The suction 
line may enter the source of supply direct or it may 
obtain water from an intake well. For reservoirs, or 
lakes and rivers where there is little wave action and 
a small amount of floating debris it is satisfactory to 
have the suction pipe enter the supply direct, but in 
bodies of water having severe wave action, consider- 
able amounts of floating debris, or as a method of 
frost protection, the intake well is recommended. 

Suction lines should be as short as possible and of 

Such size or cross-sectional area that when the pipe 
line friction is added to the static suction lift the total 
of both will be easily within the suction lift capacity 
of the pump and if possible should not exceed 15 ft. 
_ In centrifugal pump installations it is necessary to 
install either a foot valve or a check valve on the bot- 
tom end of the suction line, but in reciprocating pump 
installations these valves are not usually necessary, 
except where the suction lift is excessive. Where such 
valves or where a screen is installed, arrangements 
should be made for removing the debris which will 
Usually accumulate on them. 


RAILWAY AGE— RAILWAY ENGINEERING AND MAINTENANCE 681 


In making the connection between the suction pipe 
and the pump where the pipe is necessarily one or 
two sizes larger than the suction opening on the pump, 
the connection should be made by a reducing elbow or 
an eccentric tapered reducer with the straight side up 
or in some other manner that will prevent a depres- 
sion in the top of the flow line at this point and thus 
prevent the collection of air in the upper portion of the 
suction pipe. 

Suction LINES 


Genuine wrought iron pipe with screwed joints is 
the best pipe for suction lines. Flanged wrought iron, 
flanged cast-iron and bell and spigot cast-iron pipe 
may be used, but there is less danger of small air leaks 
in the screwed wrought iron pipe joint than any of the 
other joints, especially where the pipe is subjected to 
vibration or settlement after installation. The objec- 
tion to the use of wrought iron pipe is that it is less 
durable than cast-iron, but this can be largely over- 
come by painting the exterior of the pipe with a coat- 
ing of hot pitch and tar and wrapping with burlap af- 
ter the manner of gas pipe services where the soil 
conditions warrant this treatment. 

All horizontal sections of suction lines should be 
laid with a slight grade (about 3 in. per 100 ft.) toward 
the source of supply. This grade should be true and 
uniform and the earth rammed underneath the pipe to 
prevent local settlements after backfilling, as sags in 
the line will allow air to collect and thus impair the ° 
efficiency of the suction line and pump. 

If suction lines are laid of screwed wrought iron 
pipe on a true grade there will be little maintenance on 
them. If bell and spigot cast-iron pipe is used, there 
may be some maintenance required in calking leaks. 
Most of the maintenance will occur on the foot valves 
in cleaning debris from same and in applying new 
valve leathers. 


DISCHARGE LINES 


As this is the pipe through which water is forced 
by the pump, it is not necessary to lay it at as true a 
grade as is desirable in intake and suction lines, but it 
may follow the grade of the land. However, it is best 
to lay the pipe on as straight a line and on as easy a 
grade as cost conditions permit and to eliminate as 
many bends and fittings as possible. Each 12 ft. length 
of cast-iron pipe can be offset not to exceed 4 in. from 
a straight line without impairing the joint, and this 
method should be used where slight changes of line or 
grade are required in the pipe line instead of using 
fittings. The pipe line should be laid close to the 
right-of-way line so as to clear as far as possible all 
future track and building construction. 

At the point where the pipe connects to the pump a 
swing check valve and gate valve should be installed 
and another gate valve placed near the roadside tank 
or discharge end of the pipe. If the pipe line is laid in 
hilly or rolling country, air valves to relieve air-bind- 
ing should be installed at the summits and blowoff 
valves to discharge sediment located in the valleys. 
These valves should be inspected, maintained and op- 
erated on a regular schedule and not neglected. The 
use of gate valves in the discharge line at one-half mile 
intervals or other suitable locations is advisable if sec- 
tional control of the line is desired. 


If discharge lines are laid of the proper class and 
grade of pipe with good joints and protected from 
vibration and water hammer, there will be very little 
maintenance on them, as the material itself is durable 
and depreciates slowly. The maintenance expense will 
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be greatest in repairing leaks which usually occur un- 
der tracks, and it is advisable to protect pipe lines by 
a conduit when such lines pass under switches or 
tracks which make repairs trequent and expensive. 
This conduit may be composed of concrete or cast- 
iron culvert pipe through which the water line is laid, 
or may be composed of timber or masonry. The con- 
duit should. be of such design and of sufficient size and 
inside clearance to permit the calking of leaks, which 
may occur even under the best conditions. 

Where favorable conditions exist, it is often found 
desirable and economical to secure a satisfactory wa- 
ter supply by gravity from an impounding reservoir 
at a sufficient elevation above the point of use. In all 
such cases care must be exercised in locating and lay- 
ing the pipe line to see that no portion of it lies above 
the hydraulic gradient. If any portion of the pipe line 
lies above the hydraulic gradient, the pressure at this 
point will be less than atmospheric, with the conse- 
quence that air may accumulate in the line and affect 
the quantity of water delivered and may even result in 
a complete stoppage of the flow. 

The design, construction and maintenance of service 
line is similar to discharge lines. Cast-iron service 
pipe in sizes 1% in., 2 in. and 3 in. is being placed on 
the market. This pipe is made with screwed, calked 
and flexible bolted joints, and the use of this pipe for 
service lines of these sizes will give a cheaper and 
more durable installation than wrought steel or 
wrought iron standard screwed pipe, especially where 
the soil contains pitting or corrosive elements. 


Pree CoATINGS AND LININGS 


The standard specifications for cast iron pipe and spe- 
cial castings of the American Water Works Association 
specify that cast-iron pipe shall be coated inside and 
out with coal tar pitch varnish, in -which the pipes and 
castings shall be immersed at a temperature of 300 
deg. F. This coating is satisfactory except in regions 
having corrosive water. For waters of this kind cement- 
lined pipe is beginning to be used in municipal water 
service, . 

CONCLUSIONS 


(1) We consider cast-iron pipe to be generally 
preferable to other classes of material for pipe lines ex- 
cept suction lines. 

(2) We consider genuine wrought iron pipe with 
screwed joints generally preferable for suction lines. 

(3) We recommend the use of air valves on sum- 
mits and blowoff valves in the valleys, for discharge 
and service lines laid through a rolling country. 

(4). We recommend-the encasing of important wa- 
ter mains in larger pipes or conduits where such mains 
are laid in congested railway yards or at locations 
where it is impossible to space the pipe joints clear to 
of the tracks. This conduit should be of such design 
and have sufficient clearance to allow calking of pos- 
sible leaks in the main. 

(5) We recommend that cast-iron pipe be given 
consideration for service lines in sizes 1% in. to 3 in., 
which sizes are now usually laid with screwed 
wrought steel or wrought iron pipe. 

(6) We recommend the specification of the Ameri- 
can Water Works Association for the manufacture of 
cast-iron pipe and special castings. 

(7) We recommend piping water from the pump- 
ing station to the intake for flushing it or the use of 
a small dredging bucket operated by hand or power 
methods for baling debris from it, as good methods 
for keeping intakes cleaned. 
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On account of the extent of the subject, the varia- 
tions in local conditions, financial ability of the 
roads, and personal ideas of the engineer, the com- 
mittee tried to make the report expressive of sound 
practice rather than complete detail. Members of the 
Association interested in more detail are referred to a 
list of 22 articles dealing with pipe lines, which have 
appeared in various issues of Railway Engineering and 
Maintenance. 


Appendix H—Design and Construction of Water 
Station Buildings 


In this report the committee outlined called atten- 
tion to the importance of housing mechanical pump- 
ing equipment in substantial buildings to avoid the 
risk of interruption to service. Attention was called 
to the conditions that should govern the design of 
buildings for different types of pumping equipment, 
as well as for pumpers’ cottages, for places where it is 
necessary to provide living quarters for the pumpers. 


Appendix I—Boiler Washing Plants as Affecting 
Water Supply 


The committee called attention to the economies to 
be effected by blowing out locomotives into hot water 
pumps and using the hot water for washing boilers, 
this method resulting in savings in time,,water, coal 
and boiler repairs. The committee’s conclusions and 
recommendations were as follows: 

(1) Storage tanks should be of sufficient capacity 
to take care of the maximum number of boiler wash- 
outs without waste of water or heat. 

(2) Lattice work cooling devices may be provided 
for the blowoff tank to cool the water as much ag pos- 
sible by exposure to the atmosphere instead of cooling 
it by adding fresh water. Fresh water should be used 
only for makeup purpose. 

(3) <A sludge collecting system might be installed 
in the tank bottom for discharging accumulated 
sludge. This will avoid emptying tank of water and 
taking it out of service. 

(4) Blowoff water not needed for washout pur- 
poses may be utilized at the cinder pit and for other 
purposes for which the water is suitable. 


Discussion 


[The report was submitted by Chairman C. R. 
Knowles, who moved that the recommendations as to 
revision of the Manual be accepted by the Associa- 
tion. | 

R. A. Tanner (N. P.) (after calling attention to 
the wording and substance of certain of the defini- 
tions): As I have pointed out several corrections, 
and as others may be offered, I recommend that Ap- 
pendix A be presented as informations at the conven- 
tion. The adoption into the Manual may well be 
postponed a year without serious intonvenience, and 
will afford the committee opportunity and time to put 
Manual matters into first class shape. 

Chairman Knowles: We are not permitted to dis- 
cuss definitions on the floor of the convention, so I 
cannot go into details. It would probably be suffi- 
cient to say that some of these suggestions of Mr. 
Tanners have been referred to the Committee, and 
they will be given consideration. 

The Committee recognizes some of the objections 
are well taken, but some of the definitions referred to 
are now in the Manual. Others are additions, but 
they will be considered in due order. 

The motion was carried. 

[The reports on the subjects in the remaining @p- 
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pendices were presented, with the motion that they 
be accepted as information. | 

Maurice Coburn (Penna.): I think we are very 
much to be congratulated on having had all this infor- 
mation collected as to the value of the treatment. We 
hope now that he will be able to go ahead and differ- 
entiate between the different kinds of impurities and 
tell us something about that, because it makes a great 
deal of difference whether you have sulphate scale or 
carbonate scale as to the damage which the water is 
going to do. It is a subject of which a good many 
of our operating officers do not appreciate the value. 

In the summary of methods of treatment, I should 
like to ask what the committee means by speaking of 
the simpler waters in connection with the method of 
treatment by soda ash. 

C. H. Koyl (C. M. & St. P.): The word “simpler” 
was perhaps not used advisedly. We intended to 
mean waters that were not very hard, a few grains 
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per gallon of carbonate calcium magnesium, a few 
grains per gallon of sulphate calcium magnesium; it 
did not mean simple in the technical sense of the 
word, but that they were waters easy to treat. 

Mr. Coburn: Some of us on our road think that 
the difference between the soda ash treatment and the 
lime of soda ash treatment, or the difference in the 
value, is overestimated and that the amount of foam- 
ing and priming due to sludge is very much over- 
estimated. 

Chairman Knowles: I will say for Mr. Coburn’s 
information, we have a great deal of work yet to do 
before we make a final report on this subject, and we 
hope to complete the work in such a manner that it 
will be satisfactory to everybody and cover all the 
points that have been raised. 

{|The reports were accepted as information and the 
committee was excused with the thanks of the Asso- 
ciation. | 


Report on Records and Accounts 








The Committee on Records and Ac- 
counts presented a progress report on 
methods and forms for gathering and 
recording data for keeping up to date 
the physical and valuation records of 
ralway property. ‘A report was sub- 
mitted on the feasibility of reducing 
the number of forms in the mainte- 
nance of way and engineering depart- 
ments, with the request that it be re- 
heved of further consideration of the 














subject. It cited the savings to be 
made but suggested, in view of the 
great variety of organizations on the . 
railways, that the work can. best be 
accomplished by form committees on 
the individual roads. It also presented 
a progress report on the comparison 
of daily and monthly time and mate- 
rial reports. H. M. Stout, chairman 
of the committee for the last 6 years, 
has been a member of it for 12 years. 








H. M. Stout 
Chairman 


r | NHE committee presented reports covering the 


following assigned subjects: (2) Methods and 
: forms for gathering and recording data for keep- 
ing up to date the physical and valuation records of 
the property of railways. 

The first progress report on this subject was pie- 
sented to the Association last year and the second 
progress report was presented in Appendix A. It is 
expected that the final report will be submitted next 
year. 

(3) Feasibility of reducing the number of forms 
used in the engineering and maintenance of way de- 
partment, combining forms and siinplifying those re- 
tained (Appendix B.). 

(6) Comparison of daily and monthly time and 
material reports. 

The first progress report on this subject was pre- 
sented last year and the second progress report was 
submitted this year (Appendix C). It is expected that 
in the final report recommendations of the forms and 
the specifications and directions for their use will be 
Presented for publication in the Mannual. 

It recommended: 1, That the report on subject 
No. 2, Physical and Valuation Records of Railways, 
given in Appendix A, be received as a progress report. 
2, !hat the report on subject No. 3, given in Appen- 
dix B, be received as a final report and the subject 


discontinued. 3, That the report on subject No. 6, 
given in Appendix C, be received as a progress report. 
Committee: H. M. Stout, (N. P.) chairman; V. R. Walling, 
(C. A. W. L.), vice-chairman; E. G. Allen (A. T. & S. F.), 
W. J. Kelly (C. R. I. & P.), A. M. Blanchard, (C. N. R.), 
Henry Lehn (N. Y. C.), L. H. Bond (I. C.), J. R. Leighty, 
(Sou.), Z. M. Briggs (Penna.), H. T. Livingston (C. R. I. & 
P.), A. C. Copland (C. & O.), E. W. Metcalf (M. K.-T.). 
E. B. Crane (C. M. & St. P.), R. E. Patterson _(L. V.), Be 
Crowell (Penna.), H. J. Sargent (Wabash), C. C. Haire (1. C.), 
H. F. Sharpley (C. of Ga.), H. E. Hale (P. C. C.), C. K. 
Smith (U. P.), J. H. Hande (B. & O.), H. M. Tremaine 
(N. P.), W. A. Hill (C. B. & Q.), W. A. VanHook (Ford, 
Bucon & Davis), F. W. Hillman (C. E. N. W.), G. R. Walsh 
(M. P.), T. J. Irving (C. E. N. W.), H. R. Westcott (N. Y., N. 

H. & H.). 

Appendix A—Methods and Forms for Gathering and 
Recording Data for Keeping up to Date the Physical 
and Valuation Records of the Property of Railways. 
The sub-committee presented a second progress re- 

port on this subject. 

The subjects upon which the sub-committee sub- 
mitted a report this year were as follows: 
1. Definitions of Terms. 
2. Organization for Collecting, Compiling, Recording and 
Filing. 
3. Forms for Recording Changes in Physical Property. 
(d) Record of Side Tracks. 


(e) Structural Record—Buildings. 
(f) Roadway Machine Record. 













































(g) Shop Machine Record. 
(h) Equipment Index—Record of Equipment Index 
Changes. 
5. Mandatory Forms Required by Federal Regulations. 
(c) Record of Property Changes. 

In recommending an organization for collecting, 
compiling, recording and filing, consideration was 
given to the carriers’ own requirements and to the 
regulations of the Interstate Commerce Commission’s 
Valuation Order No. 3 and the regulations of various 
states. 

The collecting, compiling and recording and filing 
of data for keeping up to date the physical and valua- 
tion records is so closely allied to the railway’s ac- 
counting methods that it is considered in the interest 
of efficiency and economy that all the requirements 
can well be combined. 

For years many carriers maintained some form of 
organization which recorded currently and reported 
to the Interstate Commerce Commission annual ex- 
penditures to Investment in Road and Equipment, 
and requirements of some few states necessitated re- 
ports from a few carriers as to changes in physical 
property, so that many railroads had some scheme 
to collect and record information for all accounting 
purposes and for their own internal needs. 

The issuance of Valuation Order No. 3 has brought 
to the front the need of greater refinement and elab- 
oration of accounting for Investment in Road and 
Equipment expenditures, as it is mandatory to set up 
property changes in detail on prescribed form and to 
submit summaries of the result, annually and semi- 
annually. 

The procurement of information as to physical 
changes to the property of railways naturally requires 
an orderly and systematic method of procedure. The 
mandatory requirements outlined briefly certain pro- 
cedure, but it is insufficient to meet all the needs of 
the carriers for their physical records and accounting 
work. 

The methods considered best by the sub-committee 
for gathering and recording data can be summarized 
as follows: 


(1) All physical changes to property to be included in an 
annual budget, excepting special and emergency cases, which it 
may be necessary to handle, or the condition of expenditures 
and revenue may permit of subsequent changes to the budget, 
which can be added thereto. 

(2) All changes in physical property, except ordinary repairs, 
to be carried out under an “Authority for Expenditure.” 

(3) “Authority for Expenditure” estimates should be pre- 
pared in the same general form as required to record the ex- 
penditures on roadway completion reports, so that a direct com- 
parison can be made and so that the estimates may serve as a 
guide to those who handle construction accounting. 

(4) Expenditures to be recorded, tentatively distributed and 
summarized under the direction of the organization responsible 
for collecting, compiling, recording and filing physical data, 
and the system of records and accounts required for invest- 
ment in Road and Equipment and other mandatory regulations 
of states and the Interstate Commerce Commission. 

(5) Physical changes to be inventoried and recorded by 
proper units under the direction of the organization mentioned 
immediately above. 

(6) The analysis of charges and comparison of inventory of 
physical property, perpetuated to compile final accounting records 
and records of physical changes required for carriers’ internal 
use and mandatory regulations to be handled under the direc- 
tion of the organization mentioned above. 


The record of physical changes to property is needed 
in the operation and maintenance of the carriers and it 
is important to keep up to date maps and profiles and 
to have complete records of this nature to show what 
changes were made. In the administration and han- 
dling of an engineering department, correct station 
maps, profiles, right-of-way and alinement maps and 
records, etc., are of importance and these records must 
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be maintained to a high state of perfection at all times. 

The keeping up to date of the valuation records of 
railroad property, aside from the physical records, in- 
volves the question of amounts added to and retired 
from the investment account of the carriers and as 
such amounts are based upon construction costs and 
information originating with engineers and their sub- 
ordinates, the sub-committee is of the opinion that 
construction cost accounting is a joint accounting and 
engineering function, for the following reasons: 

(1) The accounting and engineering work involved in han- 
dling the collecting, compiling, recording and filing of data for 
the physical changes to property, as is required for carriers’ 
own use and in the mandatory form, and the accounting for 
Investment in Road and Equipment projects, are inseparable. 

(2) The handling of accounting in connection with con- 
struction cost and the engineering work in connection with col- 
lecting, compiling, recording and filing the physical changes to 
property, requires specialized employees of both engineering and 
accounting experience. 

(3) The control of capital expenditures and those expendi- 
tures chargeable to operating expenses or other accounts, in 
connection with construction work, is a responsibility of the 
engineers who are in charge of the execution of work and 
the inseparable engineering and accounting work required, for 
construction expenditures must be coordinated with such con- 
trol of expenditures. 


In considering the mandatory requirements of the 
various regulatory bodies, both federal and state, and 
the carriers’ own needs, it is obvious that it is both 
efficiency and economy to organize so as to satisfy 
all the following purposes simultaneously: 


(1) Collect, compile, record and file data for carriers’ own 
use, such as: 


(a) Construction cost data and physical records. 

(b) Investment in plant for tax return purposes. — 

(c) Investment in plant for insurance schedule purposes. 

(d) Participation in joint ownership. 

(e) Investment in joint facilities. 

(f) Compile indices of price trends for equaling original 
cost to date, to cost of reproduction for rate purposes. 

(2) Accounting for Investment in Road and Equipment ex- 
penditures. 

(3) Records and accounts prescribed by Valuation Order No. 
3 and Supplements No. 1 and No. 2 thereto. 

(4) To comply with the requirements of Valuation Order No. 
23, which requires the maintaining up to date of certain valua- 
tion maps. 

(5) To comply with state laws and requirements of pub- 
lic service commissions. 


To comply with governmental regulations it is nec- 
essary to carry out the suggestions made in the pre- 
ceding paragraph. It is necessary, further, that the 
data be compiled concurrently with the progress of the 
work ; therefore the carriers’ own interests will also be 
served by making the reports within the time limits 
prescribed by the legal requirements. 

The sub-committee’s recommendations for a sepa- 
rate bureau or department form of organization for 
collecting, compiling, recording and filing department 
data are based upon the following conclusions: 


(1) The collecting, recording, compiling and filing data and 
keeping up to date the physical and valuation records of the 
property of railways is essentially the responsibility of both ac- 
counting and engineering organizations, and, 

(2) Some one individual should be made responsible for the 
handling of the mandatory regulations of the federal and state 
commissions and for collecting and compiling physical data, as 
well as to handle all accounting features. 

(3) Accounting features should be inclusive of accounting 
for Investment in Road and Equipment. 

(4) That with such departmental or bureau organization all 
requirements to state commissions, federal commissions, ‘aX 
bodies, etc., can be combined and one set of records and ac- 
counts used for all purposes. 

(5) That the proper control of capital expenditures and 
construction costs is essential to scientific management, and ‘his 
can be best effected by a joint bureau or departmental form 
of organization, removed from influences or prejudices of *"Y 
other department’s own needs. 


March 10, 1926 
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Under the subject of Forms for Recording Changes 
in Physical Property the sub-committee presented a 
form for record of sidetracks which it recommended 
be substituted for Form 1106 now in the manual. It 
also presented forms for buildings, roadway machines, 
shop machines, and for an equipment index. 


MANDATORY FoRMS REQUIRED BY FEDERAL REGULATION 


The “Record of Property Changes,” generally 
spoken of as Exhibit “E” of Valuation Order No. 3, 
Second Revised Issue, is a record that was originally 
designed for the dual purpose of recording and consoli- 
dating units of a like kind that are added and de- 
ducted periodically from the property of the carrier, 
and, also, to record and accumulate expenditures by 
debits and credits periodically. The record is primar- 
ily to perpetuate the federal valuation by units and by 
money. 

As a record of expenditures it differs from the usual 
railway accounting procedure in recording the invest- 
ment charges currently, in that Exhibit “E” requires 
a record of final or total expenditures only when the 
project is in transportation service, whereas the ac- 
counting method is to report chronologically the deb- 
its and credits as they originate from any source. 

There is a growing thought in connection with this 
record, which is tending towards the abolition of the 
method of showing units and it may be that in the 
future the only record that will be required will be 
one to record only gross charges and gross credits, 
by valuation sections, by primary investment accounts. 

The sub-committee, in its investigation of the en- 
tire subject, is of the opinion that this record serves no 
useful purpose to carriers and that as years go by the 
immense volume of the record will be such as to pre- 
lude any possible use. It has been found that those 
carriers who have attempted to use the record, after 
a lapse of some years from the date they were valued, 
found it necessary to seek recourse in the basic rec- 
ord, the Roadway Completion Report, in order to bring 
the valuation down to date on any basis. 

So long as carriers are required to maintain a “Rec- 
ord of Property Changes,” the sub-committee recom- 
mends two methods as follows: 


RoaADWAY CHANGES 


(1) Exhibit 21 has been designed for the use of the larger 
carriers and it permits of recording the units added and the 
units retired with the attendant costs of such units. It is similar 
to the mandatory ‘form in Valuation Order No. 3, Second Re- 
vised Issue, except that several additional columns have been 
provided so as to allocate the cost to units added and retired. 

(2) For the smaller carriers, Exhibits 22 and 23 have been 
designed for recording property changes. Exhibit 22 requires 
a separate sheet for each unit; accordingly there will be a num- 
ber of sheets for each primary account. 

The record is to be maintained separately by valuation sections 
and is of some advantage over Exhibit 21 as it permits of ac- 
cumulating the expenditures, year after year, for any group of 
units, particularly by individual structures. 

Fach year the gross charges and gross credits recorded on 
Exhibit 22 should be summarized on Exhibit 23 for the purpose 
of preparing the annual returns to the investment account as 
required by Valuation Order No. 3, Second Revised Issue, on 
B. V. Form No. 589. 


EQUIPMENT CHANGES 

The subject of recording equipment changes has been covered 
under Subject No. 3, “Forms for Recording Changes in Phys- 
ictal Property,” (h) “Equipment Index—Record of Property 
-hanges,” and the recommendations are that the method out- 
lined should be followed, in lieu of using the same “Record of 
roperty Changes” as for roadway work. 
Appendix B.—The Feasibility of Reducing the Num- 
ber of Forms in the Maintenance of Way and Engi- 
neering Department, Combining Forms and Sim- 
plifying Those Retained. 
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The committee made a study of this subject and 
while it recognized the economies to be made by re- 
ducing and simplifying forms, it felt that it could not 
submit proposed standard forms, owing to the variety 
of organizations on the different carriers. It suggested 
that the work might best be performed by committees 
on individual carriers. As a supplement to its report 
the committee presented a paper prepared by E. B. 
Stewart, chairman of the Forms Standardizing Com- 
mittee of the Southern Pacific, describing the work of 
that committee, which resulted in discontinuing 44 
per cent of forms of all departments on that system. 

For the reason outlined, the committee recommended 
that the subject be discontinued. 


Appendix C.—Comparison of Daily and Monthly Time 
and Material Reports. 


In its report to the 1925 convention the committee 
presented its arguments for the use of daily time re- 
ports, and developed a form for such a report which it 
considered as fulfilling all of the essential require- 
ments. In making its presentation, the committee 
stated that the assigned subject “could be considered 
sufficiently broad to permit of an examination of all 
reports concerning maintenance of labor and material.” 
The committee further stated that “In addition to the 
basic forms for use of the foreman in reporting time 
and material consumed, forms should be provided for 
assembling this information promptly and economical- 
ly; that is, in a manner that will give the greatest 
benefit to the maintenance engineer, consistent with 
the cost of assembling it. These consolidating or con- 
densing forms will be the subject of subsequent re- 
ports.” 

In continuing the study under this assignment, there 
remains, therefore, the development of a daily material 
report and the outlining of a procedure, and forms for 
condensing and classifying the data that would be 
collected on these daily labor and material report 
forms. In carrying out this work, two objectives must 
be kept constantly in mind: First, that the design 
of each step in the routine be made with a clear con- 
ception of the requirement of the maintenance en- 
gineer, and second, that the clerical operations above 
those made mandatory by the Interstate Commerce 
Commission accounting instructions be kept to a mini- 
mum. 

The statistics which it is considered essential that 
the maintenance engineer be furnished were outlined 
in the report of the sub-committee on “Cost-Keeping 
Methods, Statistical Records and Forms for Analyz- 
ing Expenditures for Assistance in Controlling Expen- 
ditures” for 1925. The two conclusions enunciated 
in that report may well be repeated here. They are 
(Italics Ours): 

“1. The Classification of Operating Expenses as prescribed 
by the Interstate Commerce Commission, is not formulated to 
show directly unit costs of any item of maintenance of ways 
and structures, but these data may be compiled to show wnit 
cost of maintenance per equated track mile or similar unit. 

“2. Unit costs of the main items of maintenance, particularly 
those pertaining to roadway and track, may be determined by 
subdivision of the primary accounts in such manner that the 
charges are allocated to those items. This sub-division of prim- 
ary accounts involves some additional expense, which is well 
justified when the information thus obtained is used in deter- 
mining and comparing wnit costs, and is recommended as good 
practice.” 

The committee presented forms which it believed 
fulfills the essential requirements and also a chart 
showing the steps by which unit costs of doing work 
are developed from the foreman’s daily reports. 

The system designed for gathering these data should be aimed, 
therefore, at obtaining: 
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Cost of maintenance per equated track mile or similar 


(1) 
unit. 

(2) Unit costs of main items of maintenance by sub-divisions 
of primary accounts. 


The sub-committee’s conclusions were as follows: 


(1) The cost of the few additional clerical opera- 
tions shown herein, over and above the cost of those 
made mandatory by the commission’s accounting in- 
structions, is small in comparison with the benefits to 
be obtained from the resulting unit cost data. 

(2) The statistical control of maintenance expendi- 
tures is desirable and is possible through cooperation 
of the accounting and maintenance engineering organi- 
zations in establishing a simple chain of reporting op- 
erations. 

(3) As the maintenance engineer receives the most 
benefit, the burden of urging the adoption of a com- 
prehensive reporting system falls upon him and his 
organization. Persistent effort is necessary to over- 
come the inertia of the established accounting systems. 

The lighter the grade, the better—As a general 
proposition, the lighter the ruling grade, the better, 
or, stated in another way, the ideal grade is level, 
provided traffic is the same in each direction. It is 
noted, however, that in actual operation the question 
of drainage sometimes becomes important in long cuts 
on very light grades. This, however, is an element 
of cost of construction and should be taken care of 
by increasing the grades of the roadbed ditches or by 
the use of tile drains, as may be most expedient. 

Primary advantage of the lighter gradients.— 
Heavily-loaded cars, such as are usually loaded with 
coal and ore, will ordinarily develop a frictional re- 
sistance of about 4 lb. per ton. Grade resistances for 
0.4 per cent, 0.3 per cent and 0.2 per cent grades are, 
respectively, 8, 6 and 4 lb. per ton. Consequently, 
neglecting engine resistances (which are higher per 
ton, but which are relatively small in gross amount 
for very long trains on low grades) the total train re- 
sistances per ton for heavy tonnage trains on grades of 
0.4 per cent and under may be stated approximately 
as follows: 

0.4 per cent 
0.3 per cent 
0.2 per cent 





12 lb. per ton 
10 lb. per ton 
8 Ib. per ton 

It is evident, therefore, that the primary advan- 
tage of the lighter grades in the weights of trains 
which can be handled, as compared with a 0.4 per 
cent grade, is for a 0.3 per cent grade 20 per cent in- 
crease, and for a 0.2 per cent grade 50 per cent in- 
crease. This primary advantage will usually be offset 
to some extent by the increased time required to haul 
the heavier trains. But in most cases it would appear 
more economical to utilize this advantage as far as 
practicable by the elimination of unnecessary stops 
for the heavy trains. 

Uniform Speed.—With the lighter grades there will 
be less variation in the rate of grade and consequently 
less variation in the speed, a condition which tends to 
economy in maintenance of road as well as of equip- 
ment. 


Starting Resistance—It would appear that start- 
ing resistance rarely limits the tonnage of trains on 
light gradients, inasmuch as the locomotive starts one 
car at a time and there is a great deal of slack in long 
trains handled on very light grades. However, it is 
undoubtedly good practice to lighten the grades at 
necessary stops, say 0.1 per cent, wherever practicable, 
and limit the number of necessary stops. The use 
of a booster will tend to reduce any disadvantage as 
to starting resistance and time lost for stops. 








Length of Grade.—Experience has shown heretofore 
that ruling grades of excessive length have required 
reduction in the weight of trains. In certain cases the 
use of a lighter gradient may require longer maximum 
grades, but in other cases this result will not necessar- 
ily follow, as the adoption of lighter gradients will 
require the finding of lower summits, the use of tun- 
nels instead of open cuts, or the adoption of a line 
which from its topography produces less rise and fall. 
Discussion 

(Vice-President Brumley took the chair and the 
report was submitted by Chairman H. M. Stout, as 
information. ) 

C. C. Cook (B. & O.): It seems to me that we have 
come to the parting of the ways as to the use of sub- 
accounts in maintenance of way expenditures, since 1914, 
at least. The sub-accounts have been in the classifica- 
tion of operating expenses. I think it is very accurate 
to say that not five per cent of the railroads have used 
those sub-accounts. If they are not of any value, it 
seems to me that when the revision of the classification 
comes out, this Association would be in poor position 
to say they would like to continue those sub-accounts. 
I think they would have to agree with the accounting 
officers that they ought to be removed. Here for the 
first time the Association goes on record as suggesting 
that practical use be made of them to determine unit 
cost. I think that the railroads have been criticized, 
maintenance of way departments have been criticized be- 
cause they have not known their unit cost by which they 
can make comparisons as between different railroads or 
as between different divisions of a railroad or a sub- 
division of a railroad. It would not be unfair to compare 
the cost of applying new rail per ton on one division 
with the cost of applying new rail per ton on another 
division, even though the average weight of rail applied 
was not exactly the same. 

There are so many other elements that enter into the 
cost of applying rail that more largely affect it than does 
the difference in weight of rail, that the figure that you 
would derive would be valuable in any event. 

I think the attention of the railroads should be drawn 
to these forms and some effort should be made to get 
the data from the accounting department according to 
these sub-accounts, and the statistics brought before this 
convention. That would be a way that this committee 
could follow up their suggestion. 

Maurice Coburn, (Penna.): It is my understanding 
that on the Pennsylvania we are trying to put in these 
forms that Mr. Stout has mentioned. 

Chairman Stout: Do you know whether the time re- 
turn book that was presented last year was included in 
that set? 


H. C. Crowell, (Penna.): It was included. 


J. H. Hande (B. & O.): The B. & O. has used forms 
of this character and even in more detail than is shown 
here, and is getting excellent practical results in compar- 
ing the figures from the various divisions and broad- 
casting to the division engineers coparative results. | 
can’t go any further than that as to practical results, 
but the forms are in use daily. 

Vice-President Brumley: The report of this commit- 
tee has been submitted as information. The work is to 
be continued during the ensuing year. If there is no fur- 
ther discussion I wish to say that this committee has un- 
dertaken a very difficult task. Their work involves not 
only engineering, but the accounting of railroads and 
sometimes I think must border upon the legal phases of 
railroad operation. The committee is to be complimented 











on 
res 


526 


re 


—= WM CP 


yw yw OP = 


allies 








Vol. 80, No. 12 








on the excellent work it has done in presenting this prog- 
ress report to this annual convention. 

lhe committee was dismissed with the thanks of the 
Association. 


American Railway Engineering 
Association Registration 
[Ls registration of members and guests of the 


American Railway Engineering Association yes- 
terday totaled 690, including 554 members and 


122 guests. This compares with a total of 663 on the 


opening day last year, 541 of whom were members and 

122 guests. 

Abbott, R. B., asst. gen. supt., Reading Co., Reading, Pa. 

Adams, Lem, rdwy asst., pres.’s staff, U. P. Omaha, Neb. 

Alexander, F. W., dist. engr., C. P., Vancouver, B. C., Can- 
ada. 

Allen, L. B., engr. main. of way, C. & O., Richmond, Va. 

Ambrose, J. R. W., ch. engr., T. T., Toronto, Ont., Canada. 

Amory, G. G., engr., C. & W. L, Chicago. 

Anderson, B. T., supt. of sig., C. & O., Richmond, Va. 

Anderson, Irving, div. engr., A. T. & S. F., Marceline, Mo. 

Angerer, Victor, v. p., William Wharton, Jr., & Co., Easton, 
Pa. 

Anthony, F. D., D. & W., West Chicago, IIl. 

Armour, Robert, con. masonry engr., C. N., Toronto, Ont., 
Canada. 

Armstrong, C. E., asst. engr., N. & W. Ry., Portsmouth, O. 

Armstrong, J. E., asst. engr., C. P., Montreal, Canada. 

Arn, W. G., asst. ch. engr., Chi. Term. Impts.,.I. C., Chicago. 

Arthur, G. F., asst. engr., I. C., Chicago. 

Atwill, A. L., asst. engr., C. & W. Ind., Chicago. 

Austill, H., bridge engr., M. & O., St. Louis Mo. 

Backus, M. M., asst. engr., main of way, I. C., Chicago. 

Badger, O. C., engr., Railways Bureau, Portland Cement As- 
sociation, Chicago. 

Paldridge, C. W., asst. engr., A. T. & S. E., Chicago. 
|kwill, Stephen, pres., The Balkwill Manganese Crossing 
°o., Cleveland, O. 

~ullantyne, T. B., div. engr., C. P., Farnham, Quebec, Canada. 

Ballard, E. E., eng., St. Louis Frog & Sw. Co.. St. Louis, Mo. 

— H. S., engr. of train con., N. Y. C. Lines, New York 
ity. 

—— F. C., engr. bridges and bldgs., D. M. & N., Duluth, 
Minn. 

Banks, T. E., asst. gen. mgr. treating plant, Long Bell 
Lumber Co., Shreveport, La. 

Bardwell, C. M., asst. water engr., M.-K.-T., Waco, Tex. 

Bardwell, R. C., supt. water sup., C. & O., Richmond, Va. 

Barnhart, E. H., ind. engr., B. & O., Baltimore, Md. 

Barrett, W. C., trainmaster, Lehigh Valley, Sayre, Pa. 

Barry, G. R., supt., P. R. R. System, Richmond, Ind. 

Batchelder, F. L., ch. engr., C. R., Houghton, Mich. 

Batchellor, F. D., div. engr., B. & O., Garrett. Ind. 

Bates, F. E., bridge engr., M. P., St. Louis, Mo. 

Beach, D. P., div. engr., Penna. Indianapolis, Ind. 

Beach, Dr. S. C., health of., I. C., Chicago. 

Beal, F. L., design. engr., St. L. S., Tyler, Tex. 

Beal, F. D., timber preserving engr., Chicago. 

Beard, M. H., asst. div. engr., B. & O., Akron, O. 

—— F. T., engr. main. of way, C. R. I. & P., El Reno, 

a. 

Belcher, R. S., mgr. treat. plants, A. T. & S. F., Topeka, Kan. 

Belden, G. A., arch., C. of Ga., Savannah, Ga. 

Bennett, W. R., asst. chief engr., Wabash, St. Louis, Mo. 

Bernhardt, J. E., bridge engr., C. & E. I., Chicago. 

Bertram, H. A., asst. div. engr., C. & O., Peru, Ind. 

Beugler, E. J., con. engr., Cheshire, Conn. 

Blackie, G. F., asst. ch. engr., N. C. & St. L., Nashville, Tenn. 

Blaess, A. F., ch. engr., I. C., Chicago. 

Blaiklock, M. S., asst. chief engr., C. N. R., Montreal, Can. 

Blake, H. S., asst. ener. N. S., Norfolk, Va. 

Bloecher, Theo, Jr., div. engr., B. & O., Wheeling, W. Va. 

Bloom, J. G., engr. main. of way, C. R. I. & P. Chicago. 

Blum, Bernhard, engr. main. of way, N. P., St. Paul, Minn. 

Boardman, Francis, asst. term. megr., G. C. T., N. Y. C., New 
York City. 

Bogart, J. B.. res. engr., Wabash, St. Louis, Mo. 

Boinstengel. W.. asst. engr. tests, A. T. & S. F., Topeka, Kans. 

Bolin, W. C., of. engr., B. & O.-C. T., Chicago. 

Bond, T. S., asst. chf. engr., I.-G. R., Palestine, Tex. 
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Botts, A. E., div. engr., C. & O., Huntington, W. Va. 
Bouillon, A. M., asst. engr., Chicago Terminal Improvements, 
I, C., Chicago. 
Boughton, V. T., asst. editor, Engineering News Record, As- 
toria, Long Island, N. Y. 
Bouillon, A. M., asst. engr., I. C., Chicago. 
Bousfield, Alfred, chief engr., E. & T. Fairbanks Co., St. 
Johnsbury, Vt. 
Bowie, R. G., asst. engr., C. & W. I., Chicago. 
Boyce, W. S., asst. to pres., Railroad Supply Co., Chicago. 
Boyd, G. E., eng. editor, Railway Review, Chicago. 
Bragg, R. R., div. engr., C. R. L. & P., Dalhart, Tex. 
Brameld, W. H., engr. asst. to operating vice-pres., Erie, New 
York City. 
Bremner, Geo. H., treas., engr. dept., C. B. & Q., Chicago. 
Briggs, Z. M., asst. engr., Penna., Pittsburgh, Pa. 
Brooke, G. D., asst. to v. p., C. & O., Richmond, Va. 
Brousseau, L., dist. engr., C. N. R., Quebec, Que., Can. 
Brown, A. V., engr. main. of way, L. S. E., Sandusky, O. 
Brown, J. M., asst. to v. p., C. R. I. & P. Chicago. 
Brown, H. W., asst. engr., Penna., St. Louis, Mo. 
Browne, H. L., asst., engr., F. E. C., Chicago. 
Brumley, D. J., chief engr. term. imp., I. C., Chicago. 
Brunner, John, mgr. dept. of metallurgy, Ill. Steel Co., Chi- 
cago. 
Bryant, H. M., water serv. insp., M. P., St. Louis, Mo. 
Bucholtz, Carl, supt., Erie, Youngstown, Ohio. 
Burns, J. F., asst. engr. maint. of way, L. & N., Louisville, Ky. 
Burpee, Moses, ch. engr., B. & A., Houlton, Maine. 
Burrage, W. H., div. engr., N. Y. C. & St. L., Cleveland, O. 
Burton, W. J., asst. val. engr., M. P., St. Louis, Mo. 
Campbell, J. L., asst. to chief engr., S. P., San Francisco, Cal. 
Canty, J. P., div. engr., B. & M., Greenfield, Mass. 
Carver, A. R., div. engr., B. & O., Newark, O. 
Cassil, H. A., chief engr., P. M., Detroit, Mich. 
Caswell, J. R., div. engr., C. P., Smith’s Falls, Ont., Canada. 
Christian, W. A., val. engr., C. & W. Ind., Chicago. 
Christiansen, Eli, asst. engr. of bldgs., C. R. I. & P., Chicago. 
Church, H. M., div. engr., C. & O., Hinton, W. Va. 
Churchill, C. S., v. p., N. & W., Roanoke, Va. 
Clapper, Leland, engr. bridges and bldgs., D. & I. R., Two 
Harbors, Minn. 
Clarke, H. R., gen. insp. per. way and struc., C., B. & Q,, 
Chicago. 
Clement, S. B., ch. engr., T. & N. O. R. C., N. B., Ont., Can. 
Clements, M. F., bridge engr., N. P., St. Paul, Minn. 
Clift, A. E., sen. v. p., I. C., Chicago. 
Coburn, Maurice, asst. engr:, Penna., Chicago. 
Cochrane, R. L., chf. clerk to chf. engr., A. T. & S. F., Chicago. 
Coffin, S. P., div. engr., B. & M., Boston, Mass. 
Coles, W. C., ch. draftsman, B. & O., Baltimore, Md. 
Condron, T. L., consulting engr., Manadnock Block, Chicago. 
Congdon, C. O., Railroad Water & Coal Handling Co., Chicago. 
Conner, S. L., as. prof. civ. engr. Tufts col., Tufts College, 
Mass. 
Coughlan, R. E., supervisor of water supply, C. & N., Chicago. 
Connor, E. H., ch. engr., Missouri Valley Bridge & Iron Co., 
Leavenworth, Kan. 
Constance, Walter, sup. of reclam., C. & O., Barboursville, 
W. Va. 
Cook, C. C., main. engr., B. & O., Baltimore, Md. 
Coon, C. J., engr. N. Y. C., New York City. 
Coons, P. D., asst. val. engr., C. B. & Q., Chicago. 
Cooper, S. D., asst. mgr. treat. plants, A. T. & S. F., Topeka, 
an. 
Correll, E. J., v. p., Anchor Co., Chicago. 
Corrigan, G. W., div. engr., S. P., Los Angeles, Cal. 
Cox, J. B., con. engr., Chicago. 
Craine, Arthur, dist. engr., C. B. & Q., St. Louis, Mo. 
Crane, E. B., prin. asst. engr., C. M. & St. P., Seattle, Wash. 
Crawford, C. H., Dwight P. Robinson Co., New York City. 
Crawford, J. C., asst. engr., P. R. S., Philadelphia, Pa. 
Crowder, A. F., asst. engr., M. P., St. Louis, Mo. 
Crowell, H. C., asst. to ch. engr., Penna., Philadelphia, Pa. 
— W. O., asst. engr., main. of way, C. P., Montreal, 
ue. 
Cunningham, C. C., div. engr., C. R. I. & P., Herington, Kans. 
Curtis, L. G., ch. engr., B. & O., Chicago. 
Cushing. W. C., engr. of stand.. Penna., Philadelphia. Pa. 
a C. A., engr. m. w., Air Reduction Sales Co., New York 
ity. 
Dalstrom, O. F., engr. of bridges, C. & N. W., Chicago. 
Dare, C. E., engr. main. of way, R. F. & P., Alexandria, Va. 
Dart, C. R., con. engr., Wilmette, TIl. 
Davidson, J. C., engr. elec. trac., N. & W., Bluefield, W. Va. 
Davidson, W. A., asst. engr., M. P., Sedalia, Mo. 
Davis, A. L., prin. asst. engr., I. C., Chicago. 
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Davis, B. V., div. engr., C. & O., Peru, Ind. 

Davis, Garrett, Kansas City, Mo. 

Deckert, J. E., contracting engr., Chicago. 

DeGeer, B. W., engr. water serv., G. N., St. Paul, Minn. 

DeMoyer, J. W., div. engr., A. C., Camden, N. J. 

Dennis, Walt, supt., N. J., Ind. & Ill, South Bend, Ind. 

Dewees, A. R., div. engr., Pere Marquette, Detroit, Mich. 

Dick, H. B., asst. val. engr., B. & O., Baltimore, Md. 

Dillenbeck, Clark, asst. ch. engr., Reading Co., Philadelphia, 
Pa. 

Disney, C. P., engr. of bridges, C. N., Toronto, Ont., Canada. 

Donahey, J. A., Cleveland Frog & Crossing Co., Cleveland, O. 

Dorland, A. G., asst. engr., E. J. & E., Gary, Ind. 

Dorley, A. F., asst. engr. maint. of way, M. P., St. Louis, Mo. 

Dorsey, J. C., div. engr., D. & H. Co., Albany, N. Y. 

Downs, J. L., dist. engr., I. C., Chicago. 

Doyle, T. L., div. engr., Penna, Grand Rapids, Mich. 

Duer, J. V. B., elec. engr., Penna., Altoona, Pa. 

Dunlay, R. C., dis. engr., M.-K.-T. Lines, Parsons, Kans. 

Dyke, R. L., div. engr., Erie, Hornell, N. Y. 

Eckenrode, B., asst. engr., M.-K.-T. Lines, St. Louis, Mo. 

Edgerton, H. H., engr. surveys, C. G. W., Chicago. 

Edmondson, G. N., div. engr., N. Y. C., Albany, N. Y. 

Edwards, J. H., assist. ch. engr., American Bridge Co., New 
York City. 

Edwards, W. H., pilot engr., valuation dept. B. & O., Balti- 
more, Md. 

Edwards, W. R., assist. main. engr., B. & O., Baltimore, Md. 

Elliott, W. H., sig. engr., N. Y. C., Albany, N. Y. 

Elmore, P. W., assist div. engr., B. & O., Cincinnati, O. 

Eisenhauer, Geo., elec. engr., Erie, New York City. 

Ellis, G. E., secy., Automatic Train Control Committee, Chicago. 

Ellis, J. A., asst. engr..standards, C. N. R., Montreal, Can. 

Ellsworth, F. H., div. engr. N. Y. N. H. & H., Hartford, 
Conn. 

English, G. H. B., supervisor of track, Penna., Lancaster, Pa. 

Entwisle, E. B., ch. engr., J: & S. C., Johnstown, Pa. 

Evans, John, div. engr., M. C., Detroit, Mich. 

Exley, L. P. O., engr. main. of way, G. M. & N., Laurel, Miss. 

Fair, J. M., sup., Penna., Chambersburg, Pa. 

Fairbairn, J. M. R., ch. engr., C. P., Montreal, Canada. 

Farlow, G. B., div. engr., B. & O., Western Lines, Weston, W. Va. 

Felt, C. F. W., ch. engr., sys., A. T. & S. F., Chicago. 

Fiedler, R. L., res. engr., N. Y. C., Albany, N. Y. 

Fisher, S. B., con. engr., M.-K.-T. Lines, Parsons, Kan. 

— E. B., asst. engr. main. of way, M. P., Kansas City, 

oO. 

Fitzpatrick, P. D., ch. engr., C. V., St. Albans, Vt. 

Foley, John, forester, Penna., Philadelphia, Pa. 

Ford, C. F., sup. tie and timber dept., C. R. I. & P., Chicago. 

Ford, R. H., asst. ch. engr., C. R. I. & P., Chicago. 

Fox, C. H., engr. water service, C. P., Winnipeg, Man., Can. 

Frendberg, A. F., roadmaster, L. & N., Ravenna, Ky. 

Fritch, E. H., Chicago. 

Gallivan, J. H., div. engr., N. Y., N. H. & H., Boston, Mass. 

Gammie, R. J., gen. roadmaster, T. & P., Alexandria, La. 

Geddes, L. H., sales engr., Greenlee Brothers & Co., Rockford, III. 

Gennet, C. W., Jr., mgr. rail dept., Robt. W. Hunt & Co., Chicago. 

Gersbach, Otto, ch. eng., Chicago. 

Gerst, H. A., asst. bridge engr., G. N., St. Paul, Minn. 

Geyer, C. J., asst. supt., C. & O., Richmond, Va. 

Gilmore, R. W., asst. div. engr., B. & O., Chillicothe, Ohio. 

Godlove, Geo. W., office engr., A. T. & S. F., Marceline, Mo. 

Gonsar, P. E., mas. car., Penna., Chambersburg, Pa. 

Goodman, J. S., div. engr., Reading Co., Reading, Pa. 

Goodrich, C. M., design. engr., Canadian Bridge Co., Walker- 
ville, Ont., Canada. 

Grant, Gordon, prin. asst. engr., C. N., Toronto, Ont., Canada. 

Graves, J. W., asst. div. engr., Erie, Dunmore, Pa. 

Grear, S. F., asst. engr., I. C., Chicago. 

Greene, T. H., div. engr., C. & O., Clifton Forge, Va. 

Griggs, A. B., val. engr., A. T. & S. F., Topeka, Kan. 

Grime, E. M., engr. water service, N. P., St. Paul, Minn. 

Guild, W. A., asst. supt., A. T. & S. F., Chicago. 

Hadley, E. A., ch. engr., M. P., St. Louis, Mo. 

Haire, Charles C., engr. audt., I. C., Chicago. 

a H. E., group engr., pres’. conference comm., New York 

ity. 

Hall, F. D., elec. engr., B. & M., Boston, Mass. 

Hammond, A. J., 707 Michigan Ave., Evanston, III. 

Hampton, H. A., div. engr., S. P. Co., Portland, Ore. 

Hande, J. H., ac. engr., B. & O., Baltimore, Md. 

Handsaker, Nelson, assist. engr., N. P., St. Paul, Minn. 

Hanger, K. H., engr. maint. of way, M.-K.-T., Dallas, Tex. 

Hanley, J. P., water serv. insp., I. C., Chicago. 

Hanley, W. S., chf. engr., St. L. S., Tyler, Tex. 

Hanna, John V., chf. engr., K. C. Term., Kansas City, Mo. 
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Hansen, Albert, assist. engr. track & struc., B. & O., Balti- 
more, Md. 

Harding, C. R., engr. of stand., S. P. Co., San Francisco, Cal. 

Harris, G. W., asst. ch. engr., A. T. & S. F., Chicago. 

Harris, W. J., engr. main. of way, C. B. & O., LaCrosse, Wis. 

Harsh, H. H., div. engr., B. & O., Pittsburgh, Pa. 

Harting, O. F., asst. chf. engr., T. R. A. of St. L., St. Louis, Mo. 

Hartley, L. C., ch. engr., C. & E. I., Chicago. 

Hartz, W. H., treas. & asst. mgr. of sales, Morden Frog & Cross- 
ing Co., Chicago. 

Harveson, C. B., div. engr., B. & O., Camden Station, Balti- 
more, Md. 

Harvey, A. E., chf. engr., Metropolitan. Street Ry. Co., Kansas 
City, Mo. 

Hastings, E. M., ch. engr., R. F. & P., Richmond, Va. 

Hattan, W. C., ch. engr., Clinchfield, Erwin, Tenn. 

Hawkins, E. P., div. engr., M. P., Osawatomie, Kans. 

Hawley, W. E., asst. engr., D. M. & N., Duluth, Minn. 

Heaman, J. A., ch. engr., G. T. W., Detroit, Mich. 

Heidenthal, W. C., engr. main. of way, N. Y., O. & W., Mid- 
dletown, N. Y. 

Hench, N. M., engr. track app., Carnegie Steel Co., Pitts- 
burgh, Pa. 

Henry, L. A., sanit. inspr., M. P., Little Rock, Ark. 

Heritage, C. S., bridge engr., K. C. S., Kansas City, Mo. 

Hewson, E. G., dist. engr., C. N., Toronto, Ont., Canada. 

Hill, W. A., asst. engr., C. B. & Q., Chicago. 

Hillary, W. R., National Lock Washer Co., Newark, N. J. 

Hillegass, E. B., engr. maint. of way, A. C. L., Savannah, Ga. 

Hillman, A. B., roadmaster, Belt Ry., Clearing, III. 

Hinman, Dean, engr. bldgs., C. G. W., Chicago. 

Hirschthal, Meyer, concrete engr., D. L. & W., Hoboken, N. J. 

Hobbs, W. H., engr of design, M. P., St. Louis, Mo. 

Hockman, H. M., first asst. engr., N. Y. C. & St. L., Frank- 
fort, Ind. 

Hodgman, B. B., v. p. and ch. engr., National Water Main Clean- 
ing Co., New York City. 

Holden, J. C., div. engr., C. P., Winnipeg, Man., Canada. 

Holloway, H. G., asst. engr., Wabash, Moberly, Mo. 

Holtman, D. F., asst. direct., National Committee on Wood 
Utilization, U. S. Dept. of Commerce, Washington, D. C 

Holtsbery, E. A., div. engr., N. Y. C., O. C. Lines, Columbus, 
Ohio. 

Hood, J. M., supt. A. C. & Y., Akron, O. 

Hoopes, E. L., div. engr., Penna., Harrisburg, Pa‘ 

Horth, A. J., Jr., div. engr., Erie, Youngstown, Ohio. 

Houston, J. V., asst. sales mgr., Ramapo Ajax Corp., Chicago. 

Howard, H. S., asst. engr., Wabash, Montpelier, O 

Howe, C. H. R., cost eng., C. & O., Richmond, Va. 

Howson, E. T., western editor, Railway Age, Chicago, 

Hoyt, C. B., N. Y. C. & St. L., Bellevue, Ohio. 

Hughes, L. J. F., assist. engr., C. R. I. & P., Chicago. 

Huntsman, H. N., div. engr., Wabash, Moberly,. Mo. 

Irwin, A. Chas., mgr. ry. bureau, Portland Cement Association, 
Chicago. 

James, W. A., asst. chf. engr., C. P., Winnipeg, Man., Can. 

Jamieson, J. L., supt., C. P., Lethbridge, Atla., Can. 

Jenkins, J. B., valuation engr., B. & O., Baltimore, Md. 

Johns, C. W., chf. engr., C. & O., Richmond, Va. 

Johnson, Maro, asst. engr., I. C., Chicago. 

Johnston, C. E., director, vice-pres. and gen. mgr., K. C. S, 
Kansas City, Mo. 

Johnston, E. T., ch. draft., Erie, New York City. 

Jones, H. S., ch. engr., G. M. & N., Mobile, Ala. 

Jones, R. B., asst. engr., C. P., Montreal, Can. 

Judd, F. R., engr. of bldgs., I. C., Chicago. 

Jurden, A. R., div. engr., U. P., Kansas City, Mo. 

Kammerer, A. L., asst. consulting timber engr., N. Y. C., St. 
Louis, Mo. 

Katte, E. B., ch. engr. elec. trac., N. Y. C., New York City. 

Kane, F. C., ac. engr., Penna., Philadelphia, Pa. 

Keiley, J. D., sup., C. & O., Russell, Ky. 

Kelley, W. J., inst. C. R. & P., Cedar Rapids, Ia. 

Kent, A. S., ch. engr., C. I. & L., Chicago. 

Kimball, L. P., engr. of bldgs., B. & O., Baltimore, Md. 

Kimbel, W. P., asst., engr., Erie, Galion, Ohio. 

Kimura, Y., asst. engr., Japanese Government Railways, Kobe, 
Japan. 

King, E. E., prof. of ry. civil engr., University of Illinois, 
Urbana, III. 

King, J. E., gen. sup. bridges and bldgs., C. & O., Richmond, 
Va. 

King, R. P., instrumentman, M. P., St. Louis, Mo. 

Kinzie, S. A., div. engr., N. Y., N. H. & H., Taunton, Mass. 

Kircher, Paul, v. p., Canada Concrete Products Co., Mon- 
treal, Can. 
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Kirkbride, W. H., engr. main. of way and struc. S. P., San 
Francisco. 

Kittredge, R. B., associate prof. Railroad Engineering, State 
University of Towa, Iowa City, Ia. 

Knight, S. H., asst. engr., N. P., Jamestown, N. D. 

Knowles, C. R., supt. water serv., I. C., Chicago. 

Knowles, J. H., div. engr., S. P., T. El Paso, Tex. 

Koelz, H. C., C. & W. C., Augusta, Ga. 

Korsell, A. E., asst. engr., C. R. I. & P., Chicago. 

Koyl, C. H., engr. water serv., C. M. & St. P., Chicago. 

Kuehn, A. L., pres., American ‘Creosoting Co., Louisville, Ky. 

Kulp, B. R., div. engr., C. & N. W., Madison, Wis. 

Kultchar, E. | 2 Ingersoll- Rand Co., Chicago. 

LaBach, P. M., engr., water serv., C., R. I. & P., Chicago. 

Laird, A. N., asst. engr., G. T. W., Detroit, Mich. 

Lane, E. G., engr. maint. of way, B. & O., Baltimore, Md. 

Larsson, C. G. E., asst. ch. engr., American Bridge Co., New 
York City. 

_awson, W. W., mgr. treating plants, National Lumber & Creo- 
soting Co., Kansas City, Mo. 

Layng, F. R., engr. track, B. & L. E., Greenville, Pa. 

Lee, Frank, engr. main. of way, C. P., Winnipeg, Man., 
Canada. 

Leffler, B. R., engr. bridges, N. Y. C., Cleveland, Ohio. 

Leighty, John R., special engr., Southern, Washington, D. C. 

Leonard, J. F., engr. bridges & bldgs., Penna., Pittsburgh, Pa. 

Lewis, C. M., div. engr., Erie, Susquehanna, Pa. 

Lewis, E. M., engr. aud., C. G. W., Chicago. 

Lewis, E. R., prin. asst. engr., M. C., Detroit, Mich . 

Livingston, H. T., div. engr., C., R. I. & P., Little Rock, Ark. 

Long, Guy, asst. div. engr., B. & O., Wheeling, W. Va. 

Longwill, M. F., asst. to pres., Wabash, St. Louis, Mo. 

Mabile, J. B., sup. work equip., C. R. I. & P., Chicago. 

MacGlashan, Alexander, sup. struc., N. Y. C., New York City. 

Mackenzie, A. C., engr. main. of way, C. P., Montreal, Can. 

Macnabb, T. C., supt., C. P., Revelstoke, B. C., Can. 

Macomb, J. deN., off. engr., A. T. & S. F., Chicago. 

Macredie, J. R. C., dist. engr., C. P., Moose Jaw, Sask., Canada. 

Maddock, J. B., engr. bridges and bldgs., C. of Ga., Savannah, 
Ga. 

Maney, Thos., Louisville, Ky. 

Manson, E. F., div. engr., C. R. I. & P., Trenton, Mo. 

Marble, F. B., Detroit, Mich. 

Masters, F. H., asst. ch. engr., E. J. & E., Joliet, Il. 

McBride, J. S., engr. val., C. & E. a Chicago. 

McConnell, S. B., dist. engr., C.. P., North Bay, Ont., Canada. 

McDonald, Hunter, ch. engr., N. C. & St. L., Nashville, Tenn. 

McCooe, David, supt. of track, C. N., Toronto, Ont., Can. 

McCormick, R. S., gen. supt., A. C. & H. B., Sault Ste. Marie, 
Ont., Can. 

McGavren, S. A., asst. engr., I. C., Western Springs, III. 

McNab, J. V., div. engr., C. P., Saskatoon, Sask., Canada. 

McNaugher, D. W., civ. engr., Monongahela Bank Bldg., 
Pittsburgh, Pa. 

McVay, C. M., div. engr., N. Y. C., Charleston, W. Va. 

Metcalf, E. W., acct. engr., M.-K.-T., St. Louis, Mo. 

Metcalf, J M., prin. asst. Re M.-K.-T., St. Louis, Mo. 

Meyer, F. J., asst. engr., N. O. & W., " Middletown, N. Y. 

Michel, Wm., ch. engr., He v. Columbus, Ohio. 

Miller, Crosby, bridge engr., C. & O., Richmond, Va. 

Miller, H. E., asst. engr., S. N. E., Providence, R. I. 

Mitchell, S. B., sup. water tests, C., R. I. & P., Des Moines, Ia. 

Montzheimer, A., ch. engr., E. J. & E., Joliet, IIl. 

Moore, G. L., engr. m. of w., L. V., Bethlehem, Pa. 

Moore, R. H., American Creosoting.Co., Louisville, Ky. 

Moore, W. S., engr. maint. of way, L. H. & St. L., Louisville, Ky. 

Morrison, E. 'C, div. engr., S. P., San Francisco, Cal. 

Morrow, F. E., asst. chf. engr., C.& W. L, Chicago. 

Morse, C. A., past-pres., chf. engr., C. R. L & P., Chicago. 

Morse, W. it spec. asst. engr., N. Y. C., New York City. 

Morton, W. S., asst. engr., C. & W., Ind., Chicago. 

Moschell, C. F., asst. engr., B. & O., Baltimore, Md. 

Moss, J. A., gen. contr., Railway Structures, 80 E. Jackson 
Blvd., Chicago. 

Mottier, C. H., engr. of design, I. C., Chicago. 

Mumford, R. W., div. engr., C. & O., Ashland, Ky. 

Munson, n. <... instrumentman, ta M. & St. P., Marion, Iowa. 

Ne dham, R. J., mech. & elec. engr., C. N., Toronto, Ont., Can. 

7“ J. E, Jos. E. Nelson & Sons, 3240 S. Michigan Ave., 
icago. 

ibert, John V., engr. maint. of way, N. Y. C., New York City. 

ewbegin, P. C., maint. engr., B. & A., Houlton, Me. 

ewhouse, C. E., asst. div. engr., B. & O., Washington, Ind. 

wlin, J. A., in charge section of timber mechanics, Forest 

‘roducts Laboratories, Madison, Wis. 

‘icholson, F. L., ch. engr., N. S., Norfolk, Va: 

Ni kerson, J. C., roadmaster, L. & N., Paris, Ky. 

Nuckols, L. T., dist. engr., C. & O., ’ Ashland, Ky. 
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Nuebling, W. J., engr., A. & S. & St. L. & O. R., East St. Louis, 
Ill. 


Nusz, W. G., asst. engr., I. C., Chicago. 

Oberdorf, C., engr. of const., F. E. C., St. Augustine, Fla. 

O'Donnell, J. E., asst. engr., C. V., St. Albans, Vt. 

Oien, John, asst. engr. N. P., Billings, Mont. 

Olson, E. H., asst. engr., A. T. & S. F., Chicago. 

O’Rourke, G. M., roadmaster, I. C., Carbondale, III. 

Owen, A. E., chf. engr., C. of N. J., Jersey City, N. J. 

Owen, Roscoe, special engr., G. C., Houston, Tex. 

Paquette, C. A. pres. M. E. W hite Co., Chicago. 

Parks, L. L., dist. motor car supervisor, C. R. I. & P., El Reno, 
Okla. 

Parsons, R. S., vice-pres. operation, Erie, Youngstown, Ohio. 

Patenall, F. P., sig. engr., B. & O., Baltimore, Md. 

Patterson, F. M., Railway Age, Chicago. 

Patterson, J. C., regional engr., Erie, Jersey City, N. J. 

Paul, C. E. prof. of mechanics, Armour Institute of Technology, 
Chicago. 

Peabody, G. A., ch. engr., Cleveland Frog & Crossing Co., 
Cleveland, O. 

Pence, W. D., consulting engr., 111 W. Washington St., Chicago. 

Pender, W. D., engr in charge of tie treating, C. P., Winnipeg, 
Man., Can. 

Pendleton, D. E., asst. engr., C. & W. I., Chicago. 

Perkins, C. D., asst. to engr. main. of way, N. Y., N. H. & H. 
Stamford, Conn. 

Petersen, W. H., engr. maint. of way, C. R. I. & P., Des Moines, 
Iowa. 

Petri, Philip, div. engr., B. & O., Cumberland, Md. 

Pfeifer, H. J., ch. engr., Term. Rail. of St. L., St. Louis, Mo. 

Pflasterer, G. S., sig. engr., N. C. & St. L., Nashville, Tenn. 

Phillips, H. C., val. engr., M. V., Chicago. 

Piety, P. T., asst. engr., F. E. C., St. Augustine, Fla. 

Pinschmidt, W. C., asst. engr., C. & O., Richmond, Va. 

Pickles, J. L., dist. engr., D. W. & P., West Duluth, Minn. 

Porter, J. W., special engr., C. N., Winnipeg, Man., Can. 

Post, W. M., asst. to ch. sig. engr., Penna., Pittsburgh, Pa. 

Priest, R. N., 902 Madison Ave., Topeka, Kans. 

Pyle, H. W., instrumentman, C. R. I. & P., Little Rock, Ark. 

Ramsey, F. R., chf. engr., N. Y. C. & St. L., Clover Leaf Dis- 
trict, Frankfort, Ind. 

Ray, G. J., past-pres., chf. engr., D. L. & W., Hoboken, N. J. 

Ray, W. M.., asst. engr., B. & O., Pittsburgh, Pa. 

Raymond, Wm. G. dean, col. of ap. sc., State University of 
Iowa, Iowa City, Ia. 

Reagan, J. H., supt. track, G. T. W:, Detroit, Mich. 

Reece, A. N., chf. engr., K. C. S., Kansas City, Mo. 

Rehfuss, O. C., mech. engr., Canadian Steel Foundries Co., 
Montreal, Canada. 

Reichmann, Albert, div. engr., American Bridge Co., Chicago. 

— J. H., architect & engr., 400 Snell Bldg., Fort Dodge, 
owa. 

Reiser, L. J., asst. supr. tie & timber dept., C. R. I. & P., Kansas 
City, Mo. 

Rench, W. F., civ. engr., Chicago. 

Rex, George E., vice-pres., National Lumber & Creosoting Co., 
Kansas City, Mo. 

Rhodes, W. R., asst. engr., M. P., St. Louis, Mo. 

Richardson, J. J., div. engr., C. N., Cochrane, Ont., Can. 

or se Arthur, director, chf. engr., D. & R. G. W., Denver, 
olo. 

Riegler, L. J., asst. engr., Penna., Pittsburgh, Pa. 

Riggs, H. F., prof. of civ. eng., university of Mich., Ann 
Arbor, Mich. 

Ringer, Frank, ch. engr., M.-K.-T., St. L. Mo. 

Ripley, Blair, dist. engr., C. P., Toronto, Ont., Can. 

Ripley, H. L., val. engr., N. Y., N. H. & H., Boston, Mass. 

Roake, J. H., of. engr., S. P., "New York City. 

Robinson, A. F., bridge engr. sys. A. T. & S. F., Chicago. 

Robinson, C. S., ‘engr. maint. of way, M. C., Portland, Me. 

Robinson, be S., div. engr., C. & N. W., Chicag oO. 

Rodman, z A., gen. supvr. bridges and bldgs., N. Y. N. H. & H., 
New Haven, Conn. 

Rogers, E. I., chf. engr., P. & P. U., Peoria, Ill. 

Rohbock, W. L., ch. engr., W. & L. E., Cleveland, O. 

Roller, W. L., engr. main. of way, H. V., Columbus, O. 

Rose, L. S., gen. mgr., P. & E., Indianapolis, Ind. 

Rossiter, L. P., div. engr.,. L. V., Buffalo, N. Y. 

Rote, R. O., ch. engr., N. Y. C., ‘Cleveland, O. 

Row, H. D, div. engr., Erie, Huntington, Ind. 

=n R. T., asst. engr,, main. of way, Southern, Danville, 
a. 

Ryan, S. F., supvr. bridges & bldgs., Wabash, Decatur, Ill. 

Safford, H. R., ex. v. p., G. C. L., Houston, Tex. 

Sampson, F. E., div. engr., B. & M., Springfield, Mass. 

age Hans, engr. main. of way, M. R. & B. T., Bonne Terre, 
Mo 
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Schmidt, E. C., prof. of rail. eng., University of Ill, Urbana, 
Ill. 
Schnacke, A. D., asst. engr. A. T. & S. F., Topeka, Kan. 
Schofield, J., arch., Canadian National, Montreal, Can. 
Scholes, R. T., asst. to ch. engr., C. B. & Q., Chicago. 
Schram, I. H., reg. engr., Erie, Chicago. 
Schutt, C. H., asst. engr., N. P., Duluth, Minn. 
Schwinn, F. S., asst. chf. engr., G. C. L.& L-G. N., Houston, Tex. 
Scott, C. K., div. engr., Erie, Marion, Ohio. 
Selby, O. E., prin. asst. engr., C. C. C. & St. L., Cincinnati, O. 
Sexton, J. R., H. H. Robertson Co., Chicago. 
Sharpley, H. F., prin. asst. engr., C. of Ga., Savannah, Ga. 
Shaver, A. G., con. elec. & sig. engr., Chicago. 
Shaw, B. B., Roberts & Schaefer Co., Canton, III. 
Shepherd, F. C., ch. con. engr., B. & M., Boston, Mass. 
Silcox, H. E., asst. engr., C. & O., Richmond, Va. 
Silliman, J. M., div engr., C. P. R., Sudbury, Ont., Can. 
Sisson, F. P., div. engr., G. T. W., Detroit, Mich. 
Slocomb, R. C., asst. engr., B. & O., Baltimore, Md. 
Smith, A. C., v. p., Morden Frog & Crossing Works, Cl.icago. 
Smith, D. W., val. engr., H. V., Columbus, O. 
Smith, H. L., mech. eng., D. L. & W., Dover, N. J. 
Snow, O. T., T. W. Snow Construction Co., Chicago. 
Snyder, J. A., div. engr., M. C., Detroit, Mich. 
Spell, W. A., prin. asst. engr., A. B. & A., Atlanta, Ga. 
Spencer, P. B., engr. of struc. N. Y., N. H. & H., New Haven, 
Conn. 
Sprague, Willson, div. engr., N. Y. C. & St. L., Conneaut, O. 
Stainer, M. A., engr., maint. of way, F. W. & D. C., Fort Worth, 
Tex. 
Stansbury, H. E., div. engr., S. P. Co., El Paso, Texas. 
Stanton, C. B., as. prof. of civ. engr., Carnegie Institute of 
Technology, Pittsburgh, Pa. 
Steel, D. A., associate editor, Railway Age, Chicago. 
Steinmayer, O. C., supt. timer, pres., Canada Creosoting Co., 
Montreal, Canada. 
Stephenson, James, div. engr., A. C. L., Wilmington, N. C. 
Sterling, Paul, asst. to engr. main. of way, N. Y., N. H. & H.. 
New Haven, Conn. 
Stevens, J. W., div. engr., N. Y. C., Rochester, N. Y. 
Stevens, T. S., sig. engr., A. T. & S. F., Topeka, Kan. 
Stewart, G. H., sup., Penna., Philadelphia, Pa. 
Stewart, J. W., engr. dept., A. T. & S. F., Elkhart, Kan. 
Stidfole, B. F., Jr., mas. carp., Penn:, Elizabeth, N. J. 
Stimson, F. J., asst. ch. engr. main. of way, W. R., Penna., 
Chicago. 
Stout, H. M., record engr., N. P., St. Paul, Minn. 
Strachan, G. M., asst. engr., A. T. & S. F., Chicago. 
Strate, T. H., engr. of track elevation, C. M. & St. P., Chicago. 
Strattman, C. R., jr. engr., M. C., Jackson, Mich. 
Strong, J. B., pres., Ramapo-Ajax Corp., New York. 
Stuart, H. B., bridge engr., C. N., Toronto, Ont., Can. 
Suesserott, J. L., Staten Island Rapid Transit Co., St. George, 
N. Y 
Sullivan, J. G., con. engr., C. P. R., Winnipeg, Man., Canada. 
Swartout, W. C., sr. asst. engr., M. P., St. Louis, Mo. 
Swift, E. D., engr. maint. of way, Belt, Chicago. 
Takata, K., asst. chf. engr. maint. of way, Japanese Gov. Rys., 
1 Madison ave., New York City. 
Talbot, A. N., prof. mun. and san. engr., University of Illinois, 
Urbana, IIl. 
Tanner, I. B., gen. supt., J. E. Nelson & Sons, 3240 S. Michigan 
Ave., Chicago. 
Tanner, R. A.,, 
Taylor, E. L., asst. to v. p., N 
Conn. 
Teal, J. E., spec. engr. op., C. & O., Richmond, Va. 
Tebbetts, G. E., struct. engr., Chicago Rapid Transit Co., Chicago. 
Thompson, F. L., v. p., I. C., Chicago. 
Thompson, F. W., div. engr., C. R. I. & P., Des Moines, Iowa. 
Thompson, W. S., div. engr., Penna., Sunbury, Pa. 
Thomson, F. M., dist. ener., M.-K.-T., Denison, Tex. 
Tinker, G. H., bridge engr., N. Y. C. & St. L., Cleveland, O. 
Tratman, FE. E. R., Western editor, Engineering News-Record, 
Wheaton, III 
—_ J. B., engr. maint. of way, A. C. L., Rocky Mount, 
mi Ge 
Trimbley, Robert, asst. ch. engr., Penna., Sewickley, Pa. 
Trout, G. H., bridge engr., U. P., Omaha, Neb. 
Tu, C. Y., Peking Mukden Line, Chinese Gov. Rys., c/o Chinese 
Legation, Washington, D. C. 
Tucker, LeRoy, asst. engr., A. T. & S. F., Fort Madison, Iowa. 
Tyrrell, H. E., engr. maint. of way, Southern, St. Louis, Mo. 
Van Antwerp, E. L., real estate insp., G. T. W., Detroit, Mich. 
Vandersluis, W. M., elec. engr., I. C., Chicago. 
‘en L. F., prof. of ry. engr., Univ. of Wis., Madison, 
is. 
Van Hovenberg, H. W., san. engr., St. L.-S., Texarkana, Tex. 


structural draftsman, N. P., St. Paul, Minn. 


Y. N. H. & H., New Haven, 





Van Hook, W. A., Ford, Bacon & Davis, Chicago. 
Vent, F. G., asst. engr., I. C., Chicago. 
Vernon, N. D., div. engr., Penna., Williamsport, Pa. 


von Schrenk, Dr. Hermann, consult. tmbr. engr., N. Y. C., St. 


Louis, Mo. 

Wagner, S. T., chf. engr., Reading Co., Philadelphia, Pa. 

Wait, B. A., inst., C. R. & P., Des Moines, Ia. 

Wakefield, G. M., maint. insp., B. & O., Chillicothe, Ohio. 

Wallace, D. A., Chicago. 

Walsh, G. R., asst. engr., val. dept., M. P., St. Louis, Mo. 

Walter, F. J., asst. engr., N. C. & St. L., Nashville, Tenn. 

Wamsley, Cale, sr. asst. engr., M. P., St. Louis, Mo. 

Warden, R. E., engr. pub. imp., M. P., Little Rock, Ark. 

Warren, T. P., div. engr., C. R. I. & P., Chicago. 

Warren, W. D., main. engr., N. Y., N. H. & H., Boston, Mass. 

Waterman, J. H., supt. tim. pres., C. B. & Q., Galesburg, III. 

Watt, J. R., gen. roadmaster, L. & N., Louisville, Ky. 

Webb, H. E., div. supt., C. & O., Huntington, W. Va. 

Weir, J. M., 255 Summit St., Decatur, III. 

Weston, C. V., con. engr., Chicago Surface Lines, Chicago. 

Westcott, H. R., rec. engr., N. Y., N. H. & H., New Haven, 
Conn. 

Wendt, Edwin F. (past pres.), consult. engr., Union Trust Bldg., 
Washington, D. C. 

Westfall, C. C., engr. bridges, I. C., Chicago. 

Wheeler, F. S., div. engr., Erie, Salamanca, N. Y. 

Wherry, B. T., asst. engr., dept. of metallury and insp., IIli- 
nois Steel Co., Chicago. 

Wilbur, O. G., pilot engr., B. & O., Baltimore, O. 

Willahan, A. E., asst. engr., K. C. S., Kansas City, Mo. 

Willcox, M. M., asst. engr., P. M., Detroit, Mich. 

Williams, G. P., asst. engr. maint. of way, Jamaica, L. I., N. Y. 

Williams, S. N., prof. emeritus of civ. engr., (Cornell College, 
Iowa), Oak Park, IIl. 

Wilson, A. R., asst. engr. of bridges, Penna., Philadelphia, Pa. 

Wilson, C. A., con. engr., 31 Ingalls Bldg., Cincinnati, Ohio. 

Wilson, W. M., res. prof. struct. engineering, Univ. of IIL, 
Urbana, IIl. 

Windes, T. G., mgr. R. R. dept., Aluminate Sales Corp., Chicago. 

Winship, Lef, 145 N. Poplar St., Wichita, Kan. 

Winslow, C. G., asst. elec. engr., M. C., Detroit, Mich. 

Wirth, A. A., asst. engr., Penna., Pittsburgh, Pa. 

Wishart, J. G., off. engr., C. R. I. & P., Chicago. 

Withington, S., elec. engr., N. Y., N. H. & H., New Haven, Conn. 

Woerner, A. H., div. engr., B. & O., Washington, Ind. 

Wolff, A. O., div. engr., C. P., Brownville Junctioy, Me. 

Wolf, Louis, asst. engr., M. P., St. Louis, Mo. 

bie mong W. H., val. engr., D. & I. R., & D. M. & N., Duluth, 

inn. 

Woozley, D. E., engr. maint. of way, Union, Dravosburg, Pa. 

Wonson, S. L., asst. chf. engr., M. P., St. Louis, Mo. 

Wrenshall, J. C., engr. maint. of way, Reading Co., Reading, Pa. 

Wright, C. R., dist. engr., N. Y. C. & St. L., Indianapolis, Ind. 

Wright, G. I., office engr., Chicago Terminal Improvements, 
I. C., Chicago. 

Wynee, F. E., mgr. ry. equip., Engineering Dept., Westinghouse 
Electric Co., East Pittsburgh, Pa. 

Yager, Louis (director), asst. chief engr., N. P., St. Paul, Minn. 

Yamanaka, Y., asst. chief engr. of Tokio Sub. Imp., Jap. Govt. 
Rys., 1 Madison Ave., New York City. 

Yeaton, F. D., asst. engr., C. M. & St. P., Chicago. 

Yewell, J. E., chf. draftsman, B. & L. E., Greenville, Pa. 

Young, J. B., ener. of tests, Reading, Pa. 

Young, R. C., chf. engr., L. S. & I., & M., Marquette, Mich. 

Young, S. R., asst. ch. engr., A. & W. P., Atlanta, Ga. 


Guests 


oe R. W., secy. to engr. of stds., S. P., San Francisco, 
al. 

Armstrong, W., Toronto, Ont. 

Baker, C. B., asst. engr., B. & O., Chillicothe, Ohio. 
Barnes, W. C., asst. engr. tests, Rail Committee, Chicage. 
Barrick, F. P., div. engr..office, C. & O., Ashland, Ky. 
Begien, R. N., Jr., asst. cost engr., C. & O., Richmond, Va. 
Bell, H. L., div. engr., S. P., Houston, Tex. 

Bemett, W. L., supvr. track, Thurmand, W. Va. 

Betts, W. V., supvr., Penna., Shamokin, Pa. 

Billan, L. S., asst. elec. engr., B. & O., Baltimore, Md. 
Bishop, E. N., water supply, C. & O.. Huntington, W. Va. 
Bleash, R., mot. car. insp., El Dorado, Ark. 

Bouscher, M. H., rdmaster, A. & S., East St. Louis, Ill. 
Braine, B. G., New York Citv. 

Brandt, L. J., draftsman, C. & O.. Richmond, Va. 
Brightwill, C. E., supvr. w. s., C. & O.. Huntington, W. Va. 
Brook, J. N., supvr. 1. & t. sup., C. & O., Richmond, Va. 
Brooke, C. H., O’Fallon Railroad Supply Co., Chicago. 
Brown, F. M., supt., P. & L. E.. Pittsburgh, Pa. 

Burdette, L. D., supvr. track, C. & O., Richmond, Va. 
Burgess, C. H., rdmaster, N. P., Fargo, N. D. 
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Caruthers, E. W., Broad Street Station, Philadelphia, Pa. 

Chase, C. J., asst. div. engr., B. & M., Concord, N q 

Chown, J. H., supt, C. P., Regina, Sask. 

Church, S. R., con. chem., 21 E. 40th St., New York City. 

Collinsworth, J. R., asst. engr. * 1 C., Chicago. 

Coln, W. R., rdmaster, C. R. L & P., Brinkley, Ark. 

Colvin, C. S., div. engr., G. C. L., DeQuincy, La. 

Conley, J. E., pres., Conley Frog & Switch Co., Memphis, Tenn. 

Corcoran, M. | = strkpr., B. & A., Springfield, Mass. 

Crocker, H. B., asst. chem., A. T. & S. F., Topeka, Kan. 

Culer, E. L., water supvr., C. & O., Hinton, W. Va. 

Curry, J. T., asst. cost engr., C. & O., Richmond, Va. 

Davis, H. E, The Grasselli Chemical Co., Cleveland, Ohio. 

Disbrow, C. 'A., Rail Joint Co., New York City. 

Drumeller, L. a asst. div. engr., C. & O., Richmond, Va. 

Drury, H. A. V., asst. chf. engr., Railway Commission, Ottawa, 
Ont. 

Dunster, G. H., engr., Muller Railway Track Systems, Washing- 
ton, D. C. 

Edwards, C. F., asst. cost engr., C. & O., Huntington, W. Va. 

Edwards, John, Jr., asst. engr., M. W. & S., B. & O., Pittsburgh, 
Pa. 

Emerson, J. B., engr. tests, A. R. A., Chicago. 

Ford, R. G., supvr., Penna., Newark, Del. 

Foster, C. J., instrumentman, C. B. & Q., Galesburg, IIl. 

Garrett, T. J., asst. cost engr., C. & O., Clifton Forge, Va. 

Gerthur, I. H., supr., C. & O., Covington, Ky. 

Gibson, H. R., div. engr., B. & O., Connellsville, Pa. 

Gilbert, William, C. & O., Huntington, W. Va. 

Gill, M. E., track supvr., Penna., Osceola Mills, Pa. 

Gilligan, F. H., supvr. b. & b., Worcester, Mass. 

Hardy, H. L., asst. engr., B. & A., Boston, Mass. 

Haupt, E., pres., Strobel Steel Construction Co., Chicago. 

Harvey, A. D., Kansas City Bridge Co., Kansas City, Mo. 

Heasom, L. S., water sup. dept., C. & O., Richmond, Va. 

Henzmann, supt. track, C. & O., St. Albans, W. Va. 

Herndon, R. E., rdmaster, Little Rock, Ark. 

Hicks, P. R., Service Bureau, American Wood Preservers’ As- 
sociation, Chicago. 

Higgins, C. H., rdmaster, M. C., Bartlett, N. H. 

Hill, William, supvr. w. s., Osawatomie, Kan. 

Horn, 7. 2, oo, G. 2s Kenera, Ont. 

Humphrey, F. M. water insp., C & O., Hinton, W. Va. 

Hunt, W. F., Roberts & Schaefer, New York City. 

Hurst, C. M., Hurst Automatic Switch & Signal Co., St. Louis, 
Mo. 

Johnson, R. K., supvr. sigs. & water, C. & O., Peru, Ind. 

Johnson, S. C., chf. chem., C. & O., Huntington, W. Va. 

Jones, L. A., asst. supvr. track, B. & A., Worcester, Mass. 

Kempton, W. H., Chicago. 

Kerner, L. L., B. & O., Akron, Ohio. 

Kittles, 3 G., asst. engr., Southern, Charlotte, N. C. 

Knapp, J. W., Jr., C. & O., Richmond, Va. 

Koehler, P. L., asst. cost engr., C. & O., Huntington, W. Va. 

Laughton, H. H., asst. to vice-pres., Southern, Washington, D. C. 

Legro, H. W., asst. div. engr., B. & M., Peabody, Mass. 

Lindsay, J. H., asst. div. engr., B. & O., Connellsville, Pa. 

Lindstrom, R. S., architect, Chicago. 

Marshall, H. S., Ohio Valley Rock Asphalt Co., Louisville, Ky. 

Marshall, R. G., Chicago. 

McCabe, E. M., supvr. b. & b., B. & A., Pittsfield, Mass. 

McDaniel, W. L., Massey Concrete Products Corp., Cittcinnati, 
Ohio. 

McDonald, F. T., Chicago. 

McDonald, J. H., vice-pres., Steelton & 9 ot Steelton, Pa. 

MecMullin, H. L., chem., M. P., Little Rock, 

Moorman, J. S., asst. trainmaster, L. H. & St. 49 "Louisville, Ky. 

Morgan, S. H., rdmaster, A. R., ‘Knoxville, Tenn. 

Muller, G. W. pres., Muller Railway Track Systems, Wash- 
te m, <.. 

Nall, V. C., St. L. S. W., Tyler, Tex. 

Nel son, H. W., pres., H. W. Nelson Co., Chicago. 

Ormsbrey, J. E., Joseph E. Nelson & Sons, Chicago. 

Orton, F. E., asst. engr., A. C. L., Rocky Mount, N. C. 

Pa nte, J. F., supvr. track, C. & O., Clifton Forge, Va. 

Peck, O. = br. engr., D. & R. G. W., Denver, Colo., 

Pembroke, W. C., asst. div. engr., B. & O., Grafton, W. Va. 

Popejoy, C. F., M. P., Atchison, Kan. 

Poshusta, D. C., Long-Bell Lumber Co., Shreveport, La. 

Powers, J. T., asst. to group engr., Presidents’ Conference Com- 
mittee, New York City. 

Price, J. W., supvr. water sup., C. & O., Ashland, Ky. 

Ray P GW, chf. engr., Ohio Valley Rock Asphalt Co., Louis- 
y 1 e, y 

ve, C. S. The Barrett Co., New York City. 

Re h, D. B., "Robert W. Hunt Co., Chicago. 

Russell, J. A., engr. water co.’s, Penna., Philadelphia, Pa. 

. Jhara, a engr., Japanese Government Railways, Tokyo, 

Japan. 
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Schauble, F., supr. track, B. & A., Pittsfield, Mass. 

Schmucker, L., asst. engr. on corps., B. & O., Akron, Ohio. 

Shuck, R. E., asst. dist. engr., N. P., Livingston, Mont. 

Simpson, W. E., sanitary insp., C. R. l. & P., Little Rock, Ark. 

Smith, E. L., supvr. track, Penna., Millersburgh, Pa. 

Smith, > M. asst. bridge engr., Wabash, St. Louis, Mo. 

Stang, Thomas, b. & b. supvr., N. P., Jamestown, N. D. 

Stevens, F. R., prin. asst. engr., Rutland, Rutland, Vt. 

Stevens, A. E., C. P., Winnipeg, Man. 

Stimmel, R. M., chem., C. & O., Huntington, W. Va. 

“i T., civil engr., Japanese Government Railways, Tokyo, 
apan. 

Tanner, R. A., C. & O., Barboursville, W. Va. 

Tebbett, J. C., water engr., B. & O., Baltimore, Md. 

Teichart, E. G., rdmaster, Virginian, Duquesne, Pa. 

Teller, C. B., rdmaster, C. R. lL. & P., Kansas City, Mo. 

bir J. E., supvr. water treatment, C. R. I. & P., El Reno, 

- 

Towson, W. O., asst. engr., B. & O., Baltimore, Md. 

Upson, A. T., National Lumber Manufacturers’ Association, 
Washington, D. C. 

Wahlman, J. H., asst. supvr., B. & A., Boston, Mass. 

Wearn, J. S., asst. engr., Southern, Knoxville, Tenn. 

Weedon, R. E., supt. rdway shops, Southern, Washington, D. C. 

Wellman, R. L., supvr. b. & b., C. & O., Huntington, W. Va. 

Wesley, J. B., chem., M. P., Kansas City, Mo. 

White, U. F., supvr., Penna., ’ Salisbury, Md. 

Wilsey, G. H., chf. engr., St. Paul Union Depot Co., St. Paul, 
Minn. 

Zeeman, M. J., asst. engr., A. T. & S. F., Chicago. 


Western Society of Engineers 
Discusses I. C. Electrification, 


Many engineers who are attending the convention 
took advantage of the opportunity last evening to 
attend the regular monthly meeting of the West- 
ern Society of Engineers which was devoted to 
“The Electrification of the Illinois Central Suburban 
Service in Chicago.” The society rooms were packed 
with many having to stand throughout the meeting 
while the speaker, W. M. Vandersluis, electrical engi- 
neer, Chicago Terminal Improvements, Illinois Central, 
gave a general description of the problem of electri- 
fying this road in the Chicago area and the contract 
arrangement for the purchase of power. The details 
also included descriptions of the track layout; over- 
head power distribution and negative return systems; 
sub-station connections, switching, and tie systems. 
A brief description of the cars and method of opera- 
tion were also included. 

















New A.C. Color-Light Signals on Seaboard Air Line 
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Typical Change-Over from Lower-quadrant Semaphores to Color-light Signals on the Burlington 


Second Day of Signal Meeting 


Six committee reports, one paper and the election of officers 
feature closing day’s program 


HE closing session of the Signal section con- 
vention at the Drake hotel yesterday was opened 
by Chairman W. M. Post at 10 a. m. During 

the day action was taken on the six remaining reports. 
The outstanding report of the day was that of Com- 
mittee V—lInstructions, on which there was an exten- 
sive discussion as to whether the hand book should be 
completed and published for the benefit of signal main- 
tainers. Various chapters of this book are being pre- 
pared by different committees and the chapter on di- 
rect current relays was approved for publication. 
Among the other committees reporting were those on 
Power Interlocking, D. C. Automatic Signals, Designs, 


and Chemicals. After an extensive discussion the re- 
port on chemicals was returned to the committee as 
being undesirable for approval in the Manual. In- 
cluded in the report of Committee VIII—A. C. Auto- 
matic Signals, was an extensive paper on the subject 
of “Lightning Protection for Low-Voltage Circuits”, 
by E. Beck, Westinghouse Electric & Manufacturing 
Co., East Pittsburgh, Pa, 

The results of the annual election of officers were 
announced and the new officers were conducted into 
office. The next annual stated meeting will be held on 
September 7, 8 and 9, at the Ambassador Hotel, Los 
Angeles, Calif. 


Report of Committee V—Instructions 





A great deal of useful information 
of an instructional nature has been 
compiled by this committee as the re- 
sult of considerable time and effort on 
the part of the members. Detailed in- 
structions for testing electric locking 
of all types are included in the report. 
These instructions undoubtedly will 
find a useful application as the basis 
for directions to be issued by various 
roads for the benefit of their signal 




















inspection forces. Similar application 
can be made of the instructions pre- 
sented with reference to inspucting 
mechanical locking. An outline of the 
chapters for a proposed handbook on 
signaling and the text and illustra- 
tions for a chapter were presented. 
J. S. Gensheimer, chief signal inspec- 
tor, Central region, Pennsylvania Rail- 
road, Pittsburgh, Pa., was appointed 
chairman in November, 1023. 








J. S. Gensheimer 
Chairman 


Te committee submitted reports on instructions 


for testing electric locking; instructions for in- 
specting and testing mechanical locking of an 
fmterlocking machine; instructions for inspecting d.c. 
relays ; hand book on signaling, chapter VI—direct cur- 
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rent relays, and definitions for technical terms used in 
signaling. 

The committee recommended that the instructions 
for testing electric locking and for testing and inspect- 
ing mechanical locking be accepted for submission to 
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letter ballot. It was requested that a discussion be 
given on chapter VI of the hand book and the instruc- 
tions for inspecting relay in shops. Revised defini- 
tions for technical terms under the headings A to C, 
inclusive, were submitted for submission to letter bal- 
lot to supercede material now in the manual. 
Instructions For Testing Electric Locking 

Electric approach locking. 1. Approach locking must be 
tested at least quarterly as follows: 

(a) When lock is on 
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(a) On signal levers at least quarterly. To insure that 
the levers or latches cannot be placed in the normal position. 
1. For a semaphore signals, until the corresponding home 
signals are within 5 deg. of the stop position and distant sig- 
nals are within 5 deg. of the approach position, signal must 
be cleared and the lever then restored to indicating position 
and, holding signal arm by hand, let signal arm gradually 
resume the normal position, during which time the person 
operating lever should be endeavoring to restore lever or 

latch to normal position. 
2. For light signals, until the corresponding home signals 
are in the stop position 





— and distant signals are in 





signal lever. To insure — 
that the lever or latch can- 
not be restored to the nor- 
mal position, with the 
proper route ‘set, signal 
cleared where necessary, 
and approach circuit 
open, each contact in the 
approach circuit must be 
opened separately (multi- 
ple circuits to be open) 
and attempt made to re- 
store the lever or latch to 
normal position. 

(b) When _ combined 
with switch lever locking. 
To insure that the’ levers 
or latches cannot be 
moved from the normal or 
reversed position after the 
signal has been cleared 
and approached circuit 
open, signal lever must be 
restored to normal posi- 
tion, each contact in the 
approach circuit opened 
separately (multiple cir- 
cuits to be open) and at- 
tempt made to move the 
lever or latch from nor- 
mal or reversed position. 

(c) Multiple circuits 
must be tested by opening 
each contact cut around 
in the approach circuit 
with the multiple circuit 
closed and, when lock is 
on signal lever, restore the 
lever latch to normal 
position; when combined 
with switch lever locking, 
move the lever or latch 


Fe 
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the approach position, sig- 
nal must be cleared and 
the lever then restored to 
indicating position, keep- 
ing signal control relay 
picked up, endeavor to re- 
store lever or latch to 
normal position. 

(b) The operation out- 
lined in Instruction 2l-a 
to be repeated for each 
signal arm controlled by 
such lever. 

(c) On switch or lock 
levers at least monthly. 
1. When operated, locked 
and indicated by the same 
lever. To insure that 
the lever and switch or 
switches or other oper- 
ated units are in the cor- 
responding position and 
switches locked before: 
lever stroke can be com- 
pleted and _ mechanical 
locking released, lever 
must be operated to indi- 
cating position and each 
switch or other unit sepa- 
rately prevented from 
completing stroke, then 
attempt to complete 
stroke of lever or latch. 

2. When locked and in- 
dicated by lock lever. To 
insure that the operating 
lever and_ switch or 
switches or other oper- 
ated units are in corre- 
sponding position before 
lock lever can be oper- 




























































from normal or reversed 
position. This test must 
be made separately for 
each multiple circuit 

(d) Time interval must 
be checked and time re- 
leases kept within 10 per 
cent of the time desig- 
nated. The time for which 
the release is set must be 
marked on each release. 

Electric time locking. 
ll. Time locking must 
be tested at least quar- 
terly as follows: 

(a) When lock is on 
signal lever. To insure 
that the lever or latch 
cannot be restored to the 


normal position, until the designated time interval has 








W. M. Post 
Chairman 


The election of Mr. Post to the chairmanship of the Signal 
section last March following a long period of service in active 
committee work, is a mark of recognition well merited. His 
railway experience, while largely of a signal nature, includes also 
several years in the operating department. Nearly 30 years ago 
he entered the signal department construction forces of the New 
York, New Haven & Hartford, leaving that road in 1905 to join 
the Pennsylvania. The following year he was appointed assist- 
ant supervisor of signals. In January, 1917, he became assistant 
signal engineer, Eastern lines, and a year later filled a position 
in the operating department as assistant superintendent. Effective 
June 1, 1925, he was promoted to assistant chief signal engineer 
of the Pennsylvania system. 














ated and mechanical lock- 
ing released, switch or 
switches or other units 
must be operated and 
each switch or other unit 
separately prevented from 
completing stroke, then 
attempt to unlatch the 
lock lever. 

Electric switch lever 
locking. 31. Switch lever 
locking must be tested at 
least weekly as follows: 

(a) To insure that the 
lock will hold the lever or 
latch, locking circuit must 
be opened and lever or 
latch moved against the 
lock several times while 
no train is occupying or 


approaching the section of track affected. 

































elapsed, lever must be reversed and an attempt made to re- 
store the lever or latch to normal position while the time 
lease is operating. 
(b) When combined with switch lever locking. To in- 
re that the levers or latches cannot be moved from normal 
or reversed position, until time interval has elapsed, attempt 
must be made to move the lever or latch from normal or 
reversed position while the time release is operating. 
(c) Multiple circuits must be tested as outlined in In- 
ruction 1-c. 
(d) Time releases must be inspected and checked as out- 
lined in Instruction 1-d. 
, —o * indication locking. 21. Indication locking must 
e tested: 


(b) To insure that a lock will not release while the cir- 
cuit is occupied, each lever must be unlatched or floor push 
operated (but the lever must not be moved) while a train is 
on the circuit and the lock observed closely to see if it re- 
leases. When practicable, this test should be made while 
light engines are passing over the crossovers. 

32. Switch lever locking must be tested as follows: (a) 
At least monthly. Each track circuit must be shunted at sev- 
eral points with a wire, giving particular attention to cross- 
overs and turnouts and noting that each track and repeating 
relay opens. 

(b) At least quarterly. Each route should be set and 
the proper relays operated to determine that the route lock- 
ing is effective. 
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Electric traffic locking. 41. Traffic locking must be test- 
ed at least monthly as follows: (a) To insure that the lock 
will hold the lever or device for changing the direction of 
traffic, locking circuit must be opened and the lever or latch 
moved against the lock several times while no train is oc- 
cupying or approaching the section of track affected. 

(b) To insure that a lock will not release while the sec- 
tion of track protected is occupied, each lever or device for 
changing the direction of trafic should be tried repeatedly 
(but not operated sufficiently to permit changing direction of 
traffic) while a train is running over that section and the 
lock closely observed to see if it releases. When practicable, 
this test should be made with a light engine. 


For Inspecting and Testing Mechanical Locking of an 
Interlocking Machine 


Inspection. 1. The various parts of the locking bed, lock- 
ing bed supports and connections must be inspected to see 


that they are properly secured. 
2, Driving pieces, dogs, stops and trunnions must be in- 


“. 


spected to see that they are properly secured to the locking 


bars. 
3. Locking bars in new locking must have full stroke as 


follows: 

(a) Mechanical interlocking Improved 

(b) Mechanical interlocking machine, Style A 

OO SEE OLE I | 

(c) Electro-mechanical interlocking machine, Im- 

proved S. & F. locking. 
1. Lever with full stroke having S. & F. driver....1% in. 
2. Lever normally center having rack driver i 

(d) Electro-mechanical interlocking machine, 

proved S. & F. miniature locking 

(e) Electro-mechanical interlocking machine (Style 

A miniature locking). 

Vertical locking 
Horizontal locking 

(f) Power interlocking machine, Improved S. & F. 

miniature locking 

(zg) Power interlocking machine (Style A miniature 

locking.) 
Vertical locking \% in. 
Horizontal locking 11/32 in. 

(h) Table interlocking machines. 

Rr ELE AE TREN Mere ae ee 1¥Y, in. 
AR ere Fes ES a | 

4. Splices in longitudinal locking bars must be inspected 
to see that they are straight and properly made. 

5. Where new locking is to be placed in service or a 
change in locking is made, the locking must be compared 
with the dog chart to see that they agree. 

Testing. 11. Locking must be tested before interlocking 
on machine is placed in service, when a change in locking is 
made, and at least annually as outlined in Instructions 12, 
13, 14 and 16. 

12. When a lever or latch which should be locked can 
be moved more than shown below, it shall be considered as 
having too much lost motion and lost motion must be re- 
moved.* 

(a) Mechanical machine. 

1. Latch operated locking. When lever latch block can 
be raised to within % in. of the top of the quadrant. 

2. Lever operated locking. When a lever latch block 
can be moved more than % in. on top of a quadrant. 

(b) Electro-mechanical machine. 

1. Lever moving in horizontal plane. When a lever 
can be moved more than % in. when in the normal 
position or % in. when in the reversed position. 

Lever moving in an arc. When a lever can be 
moved ‘more than 3 deg. 

Power machine. 

Latch operated locking. When a lever latch block 
can be raised to within 7/32 in. of the top of a quad- 
rant. 

Lever moving in horizontal plane. When a lever 
can be moved more than % in. when in normal posi- 
tion or 34 in. when in the reversed position. 

Lever moving in an arc. When a lever can be moved 
more than 3 deg. 

13. On electro-mechanical interlocking machines, the lock- 
ing between the electric and its mechanical levers must be 
tested to insure that mechanical levers cannot be operated 
except when properly released by the electric levers. 


machine, 


Im- 


*These requirements are for interlocking machines in service. For new 
machines there should be practically no lost motion in locking or con- 
nections. 
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14. Latch shoes, rocker links and quadrants of S. & Ff. 
machines must be inspected and tested for lost motion that 
would permit locking to release if the foot is used on the 
rocker while a lever is in midstroke position. 

15. Where new locking is to be placed in service or a 
change in locking is made, a complete test must be made of 
the locking from the locking sheet by placing all levers nor- 
mal, when practicable, then testing levers consecutively, com- 
mencing with lever with lowest number to see that each lever 
ee all other levers in the position required by the locking 
sheet. 

16. Complete test of the locking from a signal layout or 
interlocking plan must be made as follows: 

(a) Test locking between switch, derail and movable 

- frog levers. 

(b) Test locking between facing point lock and switch, 
derail and movable frog levers. 

(c) Set up each route and endeavor to release latch or 
operate each signal lever that should be locked by that 
route; then raise the latch on signal lever, or reverse 
signal lever, governing movements over route, en- 
deavor to release latch or operate each lever that 
should be locked by the signal lever; then restore latch 
or lever to normal position and make similar test with 
the lever or latch for the opposing signal. 

(d) Where route or traffic levers are used, make test as 
outlined for signal levers in Instruction 16-c. 

17. When new locking is to be placed in service or a 
change in locking is made, to insure that locking of a route 
does not interfere with parallel routes, the parallel routes 
must be set up and signal levers operated for movements 
in both directions on each route. 


Hand Book on Signaling 


The committee submiited a report on this subject 
at the 1925 stated meeting, in which it outlined the 
chapters for the proposed hand book on signaling. 

Chapters I to V, inclusive, have not been completed. 
Considerable work has been done on Chapter I—His- 
torical and on Chapter V—Batteries. Committee X 
has agreed to prepare Chapter III—Principles of Sig- 
naling, and Committee I has agreed to prepare Chap- 
ter IV—Economic Phase of Signaling. The commit- 
tee presented with this report, for discussion, Chapter 
ViI—Direct Current Relays. Some work has been 
done on Chapter VII—Direct Current Track Circuits. 
Chapter VIII—Transformers, has not been started. 
Chapter XI—Alternating Current Relays, is nearly 
completed. The Special Committee on Highway 
Crossing Protection is to prepare Chapter XXII— 
Highway Crossing Protection, and Committee X will 
prepare Chapter XX V—Train Control. No work has 
been undertaken on the other chapters. 

(Instructions for Inspecting and Testing D.C. Re- 
lays in Shops, which was submitted for discussion 
only, are omitted here.—Editor). 

Committee—J. S. Gensheimer (Penna), chairman; C. M. 
Duffy (C. R. I. & P.), vice-chairman; A. Vallee (D. & H.), 
vice-chairman; H. E. Arnold (L. V.), W. A. Bartley (I. R. 
T.), H. L. Black (C. N.), E. E. Bradley (W. M.), B. F. 
Dickinson (Penna.), C. E. Earhart (A. & V.), Oscar Falken- 
stein (O. C.), H. J. Foale (Wab.), C. J. Goodwin (N. Y. C.), 
A. J. Kelly (C. C. C. & St. L.), Forrest D. Morehart (S. A 
L.), F. A. Selke (C. I. & L.), W. H. Stilwell (L. & N_), 
C. A. Taylor (C. & O.), G. K. Thomas (A. T. & S. F.), and 
L. F. Vieillard (L. I.). 


Discussion 


J. S. Gensheimer (Penna.), Chairman: The Signal 
section, instructions for testing electric locking, were pre 
sented at the stated meeting and have been slightly revised 
to conform to some of the suggestions made. I mov: 
that the instruction as revised be accepted for submis 
sion to letter ballot. Motion carried. 

Mr. Gensheimer: The instructions for inspecting an: 
testing mechanical locking of an interlocking machin 
were presented at the 1924 stated meeting. No comment: 
have been received and they are submitted for accept 
anc for submission to letter ballot, and I so move. Mo 
tion carried. 
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Mr. Gensheimer: The committee has been working on 
several chapters of the hand book. After preparing the 
chapter on d. c. relays it was discussed with a sub-com- 
mittee of Committee IV. The committee is anxious to 
get the views of members on this book. 

Chairman Post: This is an important venture for the 
Signal section to make. The mere printing of hand books 
will involve quite a large expense. I think both the com- 
mittee preparing the hand books and the Committee of 
Direction would appreciate the views as to whether or not 
such hand books are worth while. 

J. W. Kunker (B. & O.): I don’t believe there is any 
subject that this body of men has ever attempted to 
handle that will be of greater benefit to the railroads 
through the developing of real signal men than this edu- 
cational program. I believe that many supervisors will 
read a book of this kind and derive benefit from it. 

F. W. Pfleging (U. P.): I have on my desk two in- 
quiries, one from the University of Missouri, and one 
from an Oklahoma school, asking where they can obtain 
signal information. They had men in the field last sum- 
mer On various installations of signals on the Missouri 
Pacific and the Santa Fe, and these men coming back 
to school want some information. If we can put out 
some standard practice, I think this is the association to 
do it. If we do not, some one else will, and we will 
follow along an educational program of some one outside 
of the association. 
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E. T. Ambach (B. & O.): It is noted that historical 
facts are used which will lead the student up to the point 
of present-day practices, and I think the committee would 
do well to keep up that same theory, that we have 
progressed a great deal in the last 15 or 20 years. 

R. D. Ellsworth (N. Y. C.): The important officers 
have a Manual and the proceedings, but we have had 
very little that could go and be understood by the rank 
and file. As signaling grows, more men will become en- 
gaged in it, and there is greater need for something along 
the line of this proposed hand book that the average 
maintainer or beginner can use, and I think the associa- 
tion can well afford to incur the expense of printing this 
hand book. 

Mr. Pfleging: Did you want a motion whether the 
association should print the hand book or not? 

Chairman Post: I think possibly it would be better to 
leave it to the Committee on Direction to decide whether 
this book will be published. It is quite probable that 
these books will be printed as pamphlets and not as one 
large book. 

Mr. Gensheimer: Our definitions for technical terms 
were presented at the stated meeing in 1924. 

Mr. Gensheimer: / move that these definitions be 
accepted for submission to letter ballot superceding sub- 
matter now in the Manual. Motion carried. 

[The committee was then excused with the thanks of 
the Association. | 


‘ 


The Aim of Technical Education 


By E. H. Freeman 


Professor of Electrical Engineering, Armour Institute of 
Technology, Chicago 


that we get rather definite ideas of the ends to be 

attained. Too often the objects appear to be as- 
sumed vaguely or are stated in very general terms and 
consequently the materials and methods selected to ac- 
complish those objects are not as appropriate. It is the 
purpose of this discussion to point out a few of the 
aims and methods in technical education as they are 
being developed not only in educational institutions but 
also in educational departments of commercial and indus- 
trial organizations. 

We may obtain more definite ideas of the objects of 
any system of education if we determine the qualities 
which are to be developed in those who follow such a 
system of education. And if we select a list of qualities, 
we can then choose materials and methods with the in- 
centive to develop as much as possible, some or all of 
these qualities. Should we desire to have those who 
take the educational course acquire information only, 
we would prescribe a series of lectures, accompanied 
by a study of text books, hand books and encyclopedias. 
If we want to develop resourcefulness, we would see 
that information is supplied and, in addition, that con- 
tinual practice is afforded in applying this information in 
analyzing and solving a wide variety of problems con- 
nected with the subject studied. 


What is the Proper Objective? 


Lists of desired qualities have been prepared by many 
persons. Some lists are the result of individual effort 
only and others represent the composite of a group. Per- 
haps the most extensive compilation in this line was 
made some years ago by Dr. C. R. Mann in connec- 
tion with his investigation of engineering education for 


| discussing any educational system, it is important 


the Carnegie Foundation. Since this list of qualities 
was the result of such an extensive investigation, it 
seems desirable to refer to it in some detail and use it 
as a basis for further discussion. Dr. Mann asked a 
large number of persons whom he considered compe- 
tent to state the qualities they desired in young engineer- 
ing graduates. From 1,500 replies he arranged the qual- 
ities in six groups and condensed the number without 
much loss of value to a more practical number. He again 
asked a selected list of persons to rank these six groups 
in the order of their value. From over 5,000 replies he 
was enabled to weight the different groups of qualities 
with numerical values. The qualities with weights are 
given below: 

Character, integrity, responsibility, resourcefulness, initiative 24.0 


Judgment, common sense, scientific attitude, perspective........ 19.5 
Efficiency, thoroughness, accuracy, industry..........-..........--.-.------ 16.5 
Understanding of men, executive ability... 222.2222. c.e--cecceseeeeeeee 15.0 
Knowledge of the fundamentals of engineering science............ 15.0 
Technique of practice and of business. ...222....2...-e----------- 10) 
100.0 


This list indicates what is expected of young men 
who have taken a technical course, and it shows that 
many of these qualities are quite general in their char- 
acter so that the list may be used as a measure of the 
value of the product of almost any system of education 
calling for a certain amount of specialized training. Since 
this schedule is the composite of many opinions of desir- 
able qualities and appears to be so general in its applica- 
tion, we shall use it as a guide in discussing materials 
and methods for an educational program. 

It is interesting to note that in this list of qualities, 
technical knowledge has a decidedly minor value. This 
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does not mean that technical educational is necessarily 
of minor importance, but it does show that technical 
education increases greatly in value as it extends its 
efforts and attains results beyond that of merely supply- 
ing technical information. If it can help in developing 
qualities of character, judgment, etc., it has an oppor- 
tunity to become of major importance. 

The suggestion may be made that we should not expect 
everything from any educational course occupying a com- 
paratively short time and limited to specialized studies. 
Also, it may be urged that heredity and previous educa- 
tion and environment will have had their effect in in- 
fluencing certain qualities sometimes in an undesirable 
way. It is admitted that there will be found cases where 
subsequent education will be handicapped by previous 
conditions but this should not prevent us from attempt- 
ing improvement even though the chances of making 
them may seem rather slim. In trying to develop the 
desirable qualities through education of any kind, it is 
important to note that interest is the most powerful in- 
centive in the student and it should be used to the fullest 
extent. It is much more effective to have the student 
driven from within than from without. It is also worth 
noting that the student’s interest is mainly in acquiring 
information. He thinks he is taking the course of study 
for that purpose, so that educational efforts must center 
mainly about information as a nucleus and use it as an 
incentive in training other qualities. 


Interest Can be Stimulated Through Association 


Interest is usually the result of a natural liking for the 
subject-matter but it may be aroused and stimulated by 
association with others in the same line of work. Herein 
lies one of the great advantages of group meetings such 
as we have in class rooms, laboratories and conventions. 
It is not to be inferred that individual work shall be ex- 
cluded from educational effort for no one denies the 
value of that kind of work; both individual and group 
work have their advantages and each should be used. 

Another feature which helps in maintaining interest 
is definiteness. This applies particularly to young men. 
Youth likes to be positive and a problem which can be 
answered by a definite statement or a numerical value 
has a greater appeal than one which can be answered only 
by guesses or estimates, however scientific these may be. 
While we have many problems in life which can not be 
so answered, this type of problem must be introduced 
gradually, later in the course. If a proposition is to be 
proved, it is better to state it and what is to be proved 
and then follow with the proof than to offer the proof 
first and the proposition to be proved as the final con- 
clusion ; though the latter may seem the more logical, it 
is the less interesting. Interest is also assisted and re- 
sourcefulness and initiative developed if the importance 
of finding simplified ways of doing things is emphasized. 
Everyone is intrested in short cuts in economical ways 
of getting results. The student’s interest in this line 
can be developed by illustrative examples and practice. 

Having considered some of the aims and methods, we 
shall now give some attention to the character of the 
material that may be used. This character is to be 
governed by the objects to be accomplished and by the 
peculiarities of the individuals upon whom we are work- 
ing. Let us see what possibilities exist in a carefully 
selected series of practical problems accompanied by text 
boeks and other references. Problems, or jobs, ‘to be 
worked on paper or developed in material, can be chosen 
to do the following things: 

(1) They can ‘supply information both as to principles and 
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to practice either by direct statement accompanying the prob- 
lem or by references to magazines or text books. 

(2) They thus satisfy the immediate interest of the student 
in furnishing information and this information will be retained 
better than it would be if studied apart from the application in 
the problems. 

(3) By the effort to solve problems the student will train 
certain qualities of character, particularly resourcefulness—that 
ability to apply knowledge which we recognize as an extremely 
important quality. With the growth of information and the 
power to use it, there develops a confidence which stimulates 
initiative and responsibility, two other very valuble qualities of 
character. To what extent, if any, the solving of problems 
has in the development of integrity, the remaining quality of 
character given in our schedule, may be open to question; but 
it does not seem unreasonable to suppose that the study and 
application of natural laws may unconsciously have a beneficial 
reaction in the observance of moral laws. 

(4) Certain kinds of problems can improve the qualities 
listed in the group with judgment. These in general call for 
the weighing of values which are not or can not be expressed 
numerically. Their solution depends to a considerable extent 
upon experience so that we can not hope to accomplish a great 
deal with the inexperienced, but the problems can do as much, 
if not more, than any other material. 

(5) In finished solutions requiring numerical answers, they 
can assist in developing accuracy and thoroughness when these 
solutions are checked and criticized by a competent instructor. 
By the interest which they arouse, they promote industry; and, 
with judicious leadership, increase efficiency. 

(6) In problems involving both technical and _ business 
phases, some information about business practice may be given. 


It is thus indicated that we can, by a properly selected 
list of problems, improve all of the groups of qualities 
in our list except that dealing with men. This requires 
subjects usually considered outside of technical couses 
but which should be included. Psychology, economics, 
industrial organization and management and the expe- 
rience of every day life will furnish material for the 
solution of problems in the understanding of men and 
developing executive ability. 


Practical Problems Have the Greatest Appeal 


In order to make problems as effective as they should 
be, they must be carefully chosen. Usually, made-up or 
artificial problems are to be avoided as much as possible, 


since they are always deficient in interest. Practical 
problems taken from the field of experience are much 
better in their appeal to the student and therefore give 
better results. Another consideration in choosing prob- 
lems is the amount of mechanical work needed in pro- 
portion to the amount of mental effort required. Unless 
the development of skill in mechanical or mathematical 
processes is the primary object, the problems should re- 
quire a relatively small amount of mechanical work for 
their solution and a relatively large amount of’ mental 
effort. In this way, training in qualities of character 
and judgment goes along with the accumulation of tech- 
nical knowledge. Still another quality of problems to 
consider is length. For beginners, several short prob- 
lems are much better than one long problem. Interest 
is more easily sustained with short problems and a wider 
variety of topics can be covered. Long problems are 
suitable for the more experienced and can demonstrate 
co-ordinations not possible with short ones, though they 
should not be used exclusively. 

Carefully graded problems, or jobs, possessing the 
characteristics indicated are extremely effective material 
in any technical program of education. They are much 
richer in possibilities of developing desirable menial 
qualities than is the formal study of a text. It is not 
to be’ inferred that text book study should be abandoned, 
but that such study should be co-ordinated with we'l- 
designed problem work. In’ many cases, if text book 
study be made secondary in rank, an improvement of 1 1¢ 
educational work, considered as a whole, will result. 
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Report of Committee [I1]—Power Interlocking 








—_—_ —______——_—_ 


if 


the Committee on Mechanical Inter- 
locking on the factors which govern 
in determining the type of interlock- 
ina facilities which should be installed 
at any location, this committee sub- 
mitted a partial revision of a specifi- 
cation for the installation of an 
electric interlocking system. The 
drawings which the purchaser must 
provide are an essential part of the 


In addition to the joint report with 

















specifications. All apparatus not cov- 
ered by the purchaser's drawings 
which the contractor proposes to fur- 
nish must be covered by contractor’s 
drawings and catalog references. In 
general, the revised specification is 
more detailed in its requirements. F. 
W. Pfleging, signal engineer, Union 
Pacific, Omaha, Nebr., has held the 
chairmanship of this committee for 
five years. 








F. W. Pfleging 
Chairman 


HE committee submitted for discussion a report 

on: 1. Partial revision of specification for elec- 

tric interlocking. It is the intention that this 
revised specification, when completed, shall supersede 
material now in the Manual which is not adequate in 
many respects. 


Installation of Electric Interlocking System 


1. Details of Work. (a) Details of work includes the 


following:: 1. Buildings. 2. Power supply. 
3. Distributing system: (a) Aerial. (b) Surface. (c) 
(d) Submarine. 


Underground. 

. Control apparatus. 

Interlocking machine. 

Switch operating mechanism and fittings. 
Signals. 

Wire and Cable. 

. Instrument and battery shelters. 

10. Insulation. 

11. Special items. 

2. Detail and unit specifications. (a) Specifications re- 
ferred to herein form an essential part hereof. 

3. Drawings. (a) Purchaser’s drawings form an essen- 
tial part of these specifications and shall contain the fol- 
lowing information: 

1. Station maps drawn to scale showing track arrange- 
ment and surroundings; pole line or or other supports for 
line wires or aerial cables; approximate number of poles 
per mile; approximate average distance of nearest pole from 
each signal or relay box to which line wire connections are 
required; notations showing the sections of rail and drilling 
of rail joints. Drawing...............-----.-.-- 0 SETA CLT 

2. Track and signal plan drawn to scale showing tracks 
with grades and alignment; interlocking stations; existing 
and proposed signals designating type, numbers, and oper- 
ating characteristics; existing and proposed switches; de- 
rails and movable frogs designating their normal position 
and whether interlocked or non-interlocked; power stations; 
electric and pneumatic power mains; steam and electric 
tailway crossings; highway crossing signals; track circuit 


Oo DNA Un 


limits and such other information as is desirable. Drawing 
ihtpisnsimatedeaiae aed Shai ttissescethinletis asia ated 
3. Circuit plans for existing installations -in the terri- 


tory to be signaled. Drawing....................: SS rer ees 
4. Plans showing location of battery and transformer 
housings, junction posts and relay locations. Drawing 
oretmaneconmeniinsni | ERE 
). Plans showing typical circuits for the control of power 
operated signals; switch indicators; protection for facing 
and trailing switches; main line and siding crossovers; high- 
Way crossing signals; train order signals and other devices. 
UNWIN onuteiinand ee cccbientincbishaceiaes 
(b) Contractor’s drawings. 
_ 1. The contractor shall furnish with his proposal, draw- 
ings or catalogue references for the apparatus he- proposes 
to turnish, which are not covered by the drawings. fur- 
nished by the purchaser. 


De i aciicitetctenicignieas days after the award of contract 
and before the work is begun, the contractor shall furnish 
for the approval of the purchaser, the drawings specified 
herein. 

ee days after receipt of the drawings, 
the purchaser will indicate any corrections that may be neces- 
sary, or signify his approval. 

4. The contractor shall be responsible for the correctness 
of all drawings furnished by him although the drawings may 
have been approved by the purchaser. 


5. Any work done by the contractor prior to the approval 
of the contractor’s drawings will be done at the contractor’s 
risk unless previously authorized in writing by accredited 
representatives of the purchaser. 


6. After completion of contract the contractor shall fur- 
nish to the purchaser reproduced tracings, corrected tracings 
and or vandyke prints of drawings furnished by him. 

7. No change will be made in any approved drawing with- 
out the written consent of the purchaser. 

(c) After the contract is awarded each party shall fur- 
nish to the other, as required, prints of his approved draw- 
ings. 

(d) Framed track diagram and manipulation chart shall 
be furnished in place by purchaser, in interlocking station. 

4. Furnished by the Purchaser. (a) The purchaser will 
furnish material or labor or both as indicated below, sub- 
ject to the inspection of contractor, who shall state any ob- 
jections thereto before starting his part of the work. After 
rectification by the purchaser of any defects reported, the 
contractor shall assume full responsibility for the proper 
functioning of the installation. The intent of this section is to 
bar any claim by the contractor that the work done by the 
purchaser has not been performed in such manner as to 
enable him to fulfill all of the provisions of the contract. 

(b) The purchaser will or will not furnish material or 
labor or both as indicated by “yes” or “no”, on the items 
listed below: 

Matl. 


Labor 


Item 


1. Ties for support of apparatus 
2. Move ties as may be necessary 
3. Move switch and tie rods as may 
be necessary 
Rail insulation 
Bridge insulation 
Switch rod insulations 
Tie-rod insulations 
Gauge plate insulations 
Cement material 
(a) Cement 
(b) Sand 
(c) Stone 
(d) Water 
10. Necessary grading and drainage 
11. Excavation of solid rock 
12. Poles for line wire 
13. Cross-arms, pins, insulators and fittings 
14. Line wire 
15. Insulated Wire 


ORONO 
















































16. Battery shelters 
Item 
17. Signal bridges 
18. Cantilevers 
19. Cables 
(a) Aerial 
(b) Submarine 
|) 
(d) ‘ womems  . +-«-—sds=si=idi'=séd=sé“( “#l“(“#(C‘#S imap 
20. Apply necessary attachments to signal 
apparatus in service 
21. Make necessary alterations in any part 
of existing structures or apparatus. 2 eesseessseee 
22. Unload and properly house material 
that arrives on the ground before the contrac- 
tor’s force; this work to be done under the 
supervision of the contractor’s representative............ 
23. Distribute material 
24. Obtain necessary permits from federal 
state, and municipal authorities 


Labor 


~Matl. 


25. Switches, derails and movable point 
frogs of the required throw «i crccccccccne — cccecsseneee 
26. Tools, fixtures for buildings and sup- 


plies required for the maintenance of the plant............ 

27. Rail braces. (a) Rail braces on gauge 
plates 

(b) Rail braces not on gauge plates 

28. The purchaser will, prior to installation, 
furnish stakes establishing grade of founda- 
tions and main trunking runs where track is 
not already constructed and at a permanent 
grade 

29. Foundation bolts 

30. Number plates 

31. Buildings, drawing............ dated............ 

ee a“ «4 sigan 

. eee iim we  CUlt(‘“‘ aO”d”t”*”*”*”*”*«Cf lll 

5. Shipment of material. 

(a) No change. 

6. Transportation. 

(a) The purchaser will furnish transportation for men, 
necessary for the installation, over the following lines............ 


and materials, necessary for the installation, over the follow- 

(c) The purchaser will furnish work train service. 

7. Inspection of installation. (a) No change. 

8. Tests. (a) No change. 

9. Placing in service. No change. 10. Completion. (a) 
No change. 11. Clearances. (a) No change. 
12. Alternate requisites. (a) Alternate 

forms a part hereof. 

30. Dielectric requirements. (a) Electrical apparatus as- 
sembled shall withstand for one minute an insulation test, 
at place of manufacture, of 3,000 volts a.c. between all parts 
of electric circuits and other metallic parts insulated there- 
from. 

(b) A surface leakage distance of not less than % in. shall 
be provided between any exposed metallic part of the ap- 
paratus carrying current and any other metallic part thereof. 

(c) Separate windings, which are insulated from each 
other, shall withstand for one minute an insulation test of 
3,000 volts a.c. between their terminals. 

31. Identification. (a) No change. 32. 
No change. 





section 6527 


Insulation. (a) 


DETAIL PROVISIONS 
50. Foundations. (a) Foundations shall be provided by 


_ ERS teens in accordance with specifications and draw- 
Pe art | Ey Ares 

51. Interlocking station. (a) Building shall be provided 
I icsiadiciaiinasesebaceiiei in accordance with specifications and draw- 
a Se nktainaniitaiatinnnes 


52. Power house. (a) Building shall be provided by the 
caveselicabielinibiteedatada in accordance with specifications and drawings 
Giideeigiiaiiadia cies 0 Se 

54. Lighting. (a) Lighting shall conform to purchaser’s 
et | eens es 

(b) * Wiring, fixtures, accessories and installation for elec- 
tric lighting shall be in accordance with the rules of the 
National Board of Fire Underwriters and the requirements 
of the local authorities. 

59. Power available. (a) Electric. 1. Purchaser will fur- 
LO UE IS RE RE I iether 
cycles at points as shown on drawings accompanying these 
specifications, 

60. Plant (a) Power plant. 1. 
gg ee ae 


The power plant shall 
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(b) Auxiliary power plant 1. Auxiliary power plant 
when required shall comsist Of... u..cece-cccecceceoee es. il 
Se ORES Shall be furnished by....................... ind 
installed by 
itchateeceseamnaiaieeld shall be furnished by-................and 


65. Generator. (a) The electric generator shall be ig 
accordance with R.S.A. Specification 1411. 


70. Motor. (a) The motor shall be.................. kw. 
approximate equivalent....................--... h.p. with a rated speed 
| = SReeecenemne r.p.m,. if direct current or 1,800 
r.p.m. if alternating current, and shall have automatic regu- 
aE per cent when operating on 
a CAT We _ rae | eT a ge eee 
{ee ee phase 


phase a.c. shall be in accordance with R.S.A. Specification 
1411 regarding heating, sparking and insulation, and shall 
be furnished with a starting panel. 

75. Motor generator. (a) Motor generator shall be di- 
rect connected, mounted on a cast iron sub-base and shall 
conform to R.S.A. Specification 1411 (Sections 65 and 70). 

80. Transformer. (a) Transformer shall be in accord- 
ance with A.R.A. Signal Division Specification 8319. 

81. Battery charging rectifier. (a) Battery charging 
rectifier shall be of a type approved by the purchaser, and 
shall operate without overheating or causing deterioration of 
the insulation or parts when operated at maximum capacity. 

85. Storage battery. (a) Storage battery shall consist 
pee re ees set(s) cells of lead acid type 
SE ampere hour capacity. 

(b) Lead type storage battery shall be in accordance 
with R.S.A. 1340, A.R.A. Sig. Sec. 1224B, 1241B and 1341B. 

(c) The installation, initial charge, maintenance and 
operation shall conform to A.R.A. Signal section Instruc- 
tions for Installation, Maintenance and Operation of Lead 
Acid Type Storage Batteries. 

| iy er shall furnish with each set of bat- 
tery, one hydrometer, one battery thermometer and two 
extra jars. 

(e) Supports for batteries shall be furnished in place by 
aE and shall conform to drawing ........................ : 


(f{) The initial charge shall be conducted by the -.......... 
ssbvetesidioadslit Current at the proper voltage for initial charge shall 
be provided by........................ 

90. Switchboards and equipment. (a) Switchboards and 
—— shall be in accordance with R.S.A. Specification 
5217. 

(b) The installation and operation of switchboards and 
equipment shall conform to R.S.A. Instructions for Installa- 
tion and Operation of Switchboards. 

100. Machine. (a) Levers and, or spare spaces, shall be 
numbered consecutively from left to right. 

(b) Like parts of machine of same type shall be inter- 
changeable. 

(c) Size of frame shall be: 1. Spaces required to oper- 
ate all interlocked units plus ~..................- per cent, plus suf- 
ficient extra spaces to make a standard frame. 

Committee: F. W. Pfleging (U. P.), chairman; E. T. 
Ambach (B. & O.), vice-chairman; W. C. Sibila (N. Y. C.), 
vice-chairman; F. J. Ackerman (K. C. T.), T. A. Allan 
(C. N.), R. B. Amsden (I. C.), D. W. Fuller (A. T. & S. F.), 
T. Holt (C. U. S.), J. H. Oppelt (N. Y. C. & St. L.), E. B. 
Pry (Penna.), C. D. Rex (Sou.), T. C. Seifert (C. B. & Q.), 
I. A. Uhr (St. L.-S. F.), O. R. Unger (M. P.), and G. A. 
Ziehlke (U. P.). 4 

Discussion 


F. W. Pfleging (U. P.), chairman: We have given 
details of labor and drawings not heretofore included in 
previous specifications. Materials and labor are con- 
solidated into one item, so that the item, whether it is 
labor or material, can be specified. The committee has 
had inquiries on assignment four and has canvassed 
several of the installations which are in service, and the 
committee would like to have typical plans of any 
proposed automatic interlocking at railroad grade 
crossings. 

[As the report was presented for discussion only. 
the committee was then excused with the thanks of 
the association. } 
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Report of Committee XI—Chemicals 








EE ——_—— 
—_— 


The proper type of battery supply 
for signal operation ts one of the chief 
subjects which this committee has 
studied, although oils and insulating 
materials are also within the scope of 
its work. A real contribution to the 
signaling field has resulted from the 
committee's efforts to provide a new 
specification for caustic soda primary 
cells and renewals. Of particular in- 
terest and importance are the sections 




















referring to inspection and tests. Ca- 
pacity and polarization tests are cov- 
ered. Adherence to these require- 
ments on the part of battery manu- 
facturers will guarantee primary cells 
capable of proper service performance 
under all normal operating conditions. 
I. S. Raymer, signal engineer, Pitts- 
burgh & Lake Erie, Pittsburgh, Pa., 
was appointed chairman of this com- 
mittee in November, 1923. 








I. S. Raymer 
Chairman 


HE committee submitted for consideration: 
[Specifications for caustic soda primary cells and 

renewals. These superseded A. R. A. Signal Spec- 
ification 8720—Type-A Caustic Soda Primary Cells 
and Renewals. The committee recommended their 
acceptance for submission to letter ballot superseding 
the subject-matter in the Manual. 


Caustic Soda Primary Cells and Renewals 


1. Purpose. (a) The purpose of this specification is to 
provide, for signal system, a standard voltage caustic soda 
primary cell, using copper oxide as the positive electrode and 
depolarizer and amalgamated zinc as the negative electrode 
in a solution of sodium hydroxide, no ingredient being in- 
troduced which materially alters the voltage of the cell. 

2. Designation. (a) Cell shall be known as A. R. A. 
standard voltage primary cell and shal! be designated by the 
letters A. R. A. followed by the rated capacity in ampere 
hours. 


(b) Each cell shall include the following parts: (1) 
Assembled unit; (2) can of caustic soda; (3) bottle of oil 
(when not otherwise provided for); (4) one hexagonal nut, 
two wing nuts and two washers; (5) cover, and (6) jar. 

(c) Each renewal shall include the following parts: (1) 
Assembled unit; (2) can of caustic soda, and (3) bottle of oil 
when not otherwise provided for.) 

3. Jars. (a) Jars shall be in accordance with drawings 
1053 or 1419 unless otherwise specified, and A. R. A. Sig. 
Sec. Spec. 11321. 


_ 4. Wing nuts, etc. (a) Washers, nuts and bolts shall be 
in accordance with drawing 1053 and R. S. A. 1070. 

5. Assembled units. (a) Units shall consist of positive 
and negative electrodes rigidly supported, insulated and 
equipped with connecting wires and suspension bolts. 

(b) Suspensior bolts shall be in accordance with R. S. A. 
1070 and shall extend 1% in. above the top of the cover 
when the unit is tightened to cover. 

(c) Negative connections shall be not smaller than No. 
12 A. W. G. soft-drawn insulated copper wire and of such 
length as to extend 12 in. through cover. 

6. Inspection. Standard section. 

7. Tests. (a) Tests may be made at point of produc- 
a or on.samples submitted, and may also be made a des- 
ination. 

(b) Contractor shall give the purchaser sufficient notice 
of time when material will be ready for testing. 

(c) Contractor shall provide, at point of production, ap- 
Paratus and labor for making the required tests under super- 
vision of the purchaser. 

(d) Test cells shall be selected at random by picking out 
not more than 10 or less than 2 cells for each test. 

(e) A. R. A. Signal section instructions for installation 
and ‘\andling of caustic soda batteries shall be followed. Ex- 
cepting as hereinafter modified, tests shall be made in jars 
im accordance with drawings 1053 or 1419, reference 10532 or 
14192 for 500 ah. capacity, 10535 or 14191 for 1,000 a.h. ca- 


pacity, and by using 4,400 c.c. of soft water for 500 a.h. and 
8,000 c.c., of soft water for 1,000 a.h. cells. Assembled units 
must be submerged in electroylte 4 in. If above quantities 
of water will not accomplish this, units must be lowered to 
proper level. 

(f) Tests may be made at higher temperature, except that 
while readings are taken the temperature of the solution 
measured by a floating thermometer shall be maintained 
within limits specified. 


(g) Meters and thermometers shall be compared with 
standard instruments and necessary corrections made. Read- 
ings shall be recorded with explanation of irregularities. 

{n) Voltage readings shall be taken across terminals of 
cell. 

(i) Variable resistance shall be adjusted as necessary to 
maintain the desired discharge rate within 2 per cent. 

(j) Temperature shall be maintained within 2 deg. F. of 
the figure shown while readings are being taken. 

(k) Temperature readings will be taken with bulb of ther- 
mometer resting against outside surface of zinc, midway of 
element. 

(1) Capacity tests. 1. Cells will be discharged in series 
through a measured circuit consisting of an ampere hour 
meter and a fixed resistance at a temperature of 60 to 75 
deg. F., until rated capacity has been delivered. The resist- 
ance of external circuit for 500 a.h. capacity cells shall be 0.5 
ohm; for 1,000 a.h. capacity cells shall be 0.25 ohm per cell. 
Resistance for the other capacities shall be in the same ratio. 
2. Until cell has delivered 98 per cent of its rated capacity 
and while discharging through fixed resistance, its voltage 
shall not be less than 0.56 volt at 68 deg. F. 

(m) Polarization tests. 1. Polarization tests will be 
made immediately after setting up, after cell has delivered 
98 per cent of its rated capacity and may be made at any 
time during life. 2. Cell will be discharged at 68 deg. F., at 
350 m.a. for 1 hr; then discharged at 3 amp. for 30 min. dur- 
ing which discharge voltage shall not fall below the follow- 
ing values at the time indicated: 

At the end of 5 min. not less than 0.485 volt. 
At the end of i0 min. not less than 0.480 volt. 
At the end of 15 min. not less than 0.475 volt. 
At the end of 20 min. not less than 0.470 volt. 
At the end of 30 min. not less than 0.470 volt. 

3. Cell will then be discharged at 350 m.a. over night, dur- 
ing which time temperature will be reduced to 34 deg. F., by 
being surrounded by ice or other cooling means. Cell will 
then be discharged at 3 amp. for 30 min. during which dis- 
charge, voltage shall not fall below the following values at 
the time indicated: 


At the end of 5 min. not less than 0.290 volt. 
At the end of 10 min. not less than 0.285 volt. 
At the end of 15 min. not less than 0.280 volt. 
At the end of 20 min. not less than 0.275 volt. 
At the end of 30 min. not less than 0.270 volt. 
(n) Cells shall not be permitted to be on open circuit at 
any time during or between tests. 
8. Exhausted units. (a) Credit shall be allowed for ex- 
hausted units returned in condition substantially as they 
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were taken from service with such breakage as cannot be 
reasonably avoided in packing and handling. 

(b) Manufacturer may make such inspection of the ex- 
hausted units either at factory or on the railroad as will 
permit him to properly check condition and number of units. 

9. Packing. 10. Marking and, 11. Warranty are standard 
sections. 

Committee—I. S. Raymer (P. & L. E.), chairman; A. B. 
Hines (B. & O.), vice-chairman; R. F. Annear (C. R. I. & 
P.), R. D. Ashley (I. C.), F. A Beck (Penna.), C. F. Jones 
(Sou.), H. L. Kilian (N. Y. C.), E. W. Kolb (B. R. & P.), 
H. C. Lorenzen (P. M.), S. U. Rhymer (C. & A.), D. S. 
Rice (L. V.), B. H. Richards (D. & H.), E. B. Smith (N. Y. 
C.), W. S. Storms, (Erie), and A. H. Yocum (Reading). 


Discussion 
J. S. Gensheimer (Penna.), contended that the pro- 
posed specification for caustic soda primary batteries was 
not in accord with the best practice of making polariza- 
tion tests of primary cells. The provision of a test call- 
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ing for certain minimum voltage limits after 97 per cent 
of the capacity of the cell had been reached was conisid- 
ered of small importance and might lead to the acceptance 
of batteries which would otherwise be rejected according 
to the present requirements of some railroads. 

A. H. Rudd moved that the specification be referred 
back to the committee for further study and revision. 

I. S. Raymer, chairman, stated that the committee at- 
tempted to draw up a specification that will allow a rail- 
road to carry out its own tests without the skilled assist- 
ance of a chemist. 

Mr. Gensheimer also suggested to the committee that 
the polarization tests be drafted to cover the period at the 
beginning of the useful life of the battery, but this was 
later withdrawn in order to allow the committee complete 
freedom of action. 

A motion to approve the specification failed to pass. 


Report of Committee IV—D.C. Signaling 





Several factors influencing track 
circuit operation have been considered 
by this committee in an effort to effect 
an improvement in the reliability and 
safety of this important element. The 
increasing use of treated ties has de- 
manded that signal engineers devote 
some study to the various preserva- 
tive treatments with a view to deter- 
mining which, if any, have any bad 
effects on track circuit performance. 














Treatments using zinc chloride, coal 
tar creosote and water gas tar were 
so considered by the committee. Light- 
ning and foreign currents may also 
cause trouble, the former affecting 
particularly the track relays and re- 
sistance units. E. N. Fox, general sig- 
nal inspector, Boston & Maine, Bos- 
ton, Mass., was appointed chairman 
of this committee at the meeting in 
September, 1925. 








E. N. Fox 
Chairman 


r i MHE committee submitted reports on the follow- 
ing subjects: 1. Effect of treated ties on track 
circuits ; 2. Resistance of d.c. relays; 3. Effect of 

lightning on track circuits; 4. Effect of foreign current 

on track circuits; 5. The prevention of the sweating of 
relays; 6. The prevention of the sweating of semaphore 
signal mechanisms; 7. The preservative treatment of 
capping and grooved trunking, and a joint report with 

Committee VIII on fouling protection for turnouts 

and crossovers in automatic block signal territory. 

The committee suggested that the first report on the 
effect of treated ties be accepted as information and 
recommended that the other reports be accepted for 
submission to letter ballot for inclusion in the Manual. 


Effect of Treated Ties on Track Circuits 


Treatment with zinc chloride, sodium fluoride and similar pre- 
servatives of chemical salts render ties comparatively highly con- 
ducting. Unless combined with some other material, such as 
creosote, these salts gradually leach out, particularly in damp 
climates, and eventually their influence on the resistance of road- 
beds disappears. The use of ties so treated should be restricted 
to territory on which no track circuits are in service. If im- 
possible to avoid their use in track circuited territory, they should 
be allowed to season for a period of not less than 3 months, 
preferably 6 months or more, before being placed in the track. 
If the use of unseasoned ties cannot be avoided, not more than 
10 per cent should be renewed annually in track sections 3,000 ft. 
or less in length and a proportionally smaller percentage in 
longer sections. If ties are seasoned as recommended herein, 
15 per cent may be renewed in a section not over 3,000 ft. long. 

Ties treated with coal tar creosote have a resistance somewhat 





lower than that of untreated ties, but it is felt that track circuits 
can be operated successfully where ties treated by this process 
are installed. Any benefit due to this treatment may be consid- 
ered as due to the increased life of the tie or postponed decay. 

The resistance of ties treated with water gas tar measures con- 
siderably higher than that of untreated ties, which indicates that 
this impregnating material affords additional insulating quali- 
ties, and, from a track circuit standpoint, ties so treated should 
be used in preference to all others. 


Resistances of D.C. Relays 


Recommended resistances for direct current neutral 
and polarized relays are: 2, 4, 9, 16, 50, 500, 670 and 
1,000 ohms. 


Effect of Lightning on Track Circuits 


Lightning may cause trouble on the following ele- 
ments of the track circuits: 

Relays——1. Lightning discharges will sometimes burn out 
the relay coils. To prevent this, a path, for the discharge oi 
the lightning in multiple with the coils, should be provided. 

2. Cases have been reported where the path of the discharge 
was traced as follows: 

From line to finger to armature to pole piece to winding to 
track lead to track. This causes the following: (a) Fusing 
between armature and pole piece. (b) Pitting of trunnions. 
(c) Puncturing of coils. 

2-a and 2-b may cause clear failures. : 

3. When the above occurs, it indicates that the line circuit 
lightning protection is not adequate. When all the line circuit 
protection feasible has been provided, the following remedy has 
been found beneficial: 

Provide a low resistance path from the armature to the pole 
pieces by means of a flexible connector. This does not ake 
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care of the puncturing of the coils. To protect the coils would 
require a lightning arrester. On account of the few occurrences 
of coils being punctured, it is considered more economical to 
allow the coils to be destroyed occasionally. 

Resistance Used in Series with the Battery.—1. Difficulty 


has been experienced with non-enameled units burning out. This. 


was overcome by the use of larger wire. It is recommended 
that no wire be used smaller than No. 17 Nichrome or equiva- 
lent. It is important that proper ventilation be given to dissipate 
the heat developed. This applies to units used for both soda and 
storage batteries. 

Battery.—1l. It is believed that lightning discharges rarely 
affect track batteries. A path for the discharge of the lightning 
in multiple with battery may be provided, if desired. 


Effect of Foreign Current on Track Circuits 


1. Foreign current includes all current derived from sources 
external to the circuit and is subdivided as follows: (a) Cur- 
rent from sources external to the tracks. (b) Current from 
adjoining track sections. 

2. The following suggestions are offered to minimize the 
effect of foreign current from sources external to the tracks: 

(a) The interference from an external source bears a direct 
relation to the length of the circuit. The voltage of the foreign 
current in the rails is due to the difference of earth potential at 
different points. It is therefore necessary in foreign current 
territory to reduce the length of the section so that the differ- 
ence of earth potential will not produce enough current to oper- 
ate the relay. The length of the sections to make them free 
from foreign current interference depends upon so many factors 
that no rules can be given as to the lengths to be used. The 
lengths should be shortened generally from the standards used 
in territory free from foreign current. The length depends also 
on the condition and adequacy of the bonding. 

(b) A center fed track circuit gives greater protection against 
— current than a standard end fed circuit of the same 
length. 

(c) Whenever the source of foreign current can be deter- 
mined, such as at electric railway crossings, the track circuit 
battery should be placed at the end nearest the foreign current 
source. A track circuit must not be carried across an electric 
railway. 

(d) Insulated joints at ends of track circuits, including those 
at end of fouling on side tracks, should be opposite each other. 

(e) Two sets of insulated joints are recommended at foulings 
on tracks where foreign current is adjacent, such as where 
tracks are connected to or cross electric railways. The extra 
set of joints are to be placed one rail length away from the 
joints in the standard position. 

(f) Insulated joints must be maintained in first-class condition. 

(g) Pipe lines attached to rails must be insulated to prevent 
foreign current from entering the track circuit. 

(h) Ballast must be kept clear from both rails. 

(i) The resistance of the relay is not an important item as 

regards foreign current protection. Each of the resistances 
commonly used are equally safe. 
_ (j) It is very essential that the bonding on electric railways 
in the vicinity should be kept in first-class condition. Crossings 
of electric railways should be bonded in accordance with draw- 
ings 1428 and 1429. 

(k) Bonding should be of low resistance where foreign cur- 
rent is present, and must be maintained in first-class condition. 
3. To prevent trouble from current from adjacent track 
circults : 

(a) The insulation of insulated joints must be maintained in 
first-class condition. 

(b) Ballast must be kept free from both rails. 

(c) Bonding must be maintained in first-class condition. 


The Prevention of the Sweating of Relays 


1. Relay housings should be nonmetallic, or metallic with non- 
metallic lining, including the door. 

2. Nonmetallic housings and the nonmetallic lining of metal 
housings should be constructed so as to close as nearly air-tight 
as practicable. The outside metal housing should be thoroughly 
ventilated by providing openings near the bottom and the top 
ot the housing, the openings being covered with wire gauze to 
exclude dirt and insects, and suitably hooded to exclude rain. 

5. The voids between and around the wires at the point where 
they enter the relay housing should be filled with a suitable 
compound that will seal the opening and exclude moist air from 
the conduit leading to the housing. Where housings with open 
bottoms are mounted on concrete foundations, the surface of 
the concrete should be covered with a suitable material to pre- 
vent the entrance of moisture into the housing. 

4. Moisture-absorbing chemicals, except glycerine, should not 


be used in relay housings, on account of injurious corrosive 
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action. Glycerine in a small open container placed inside the 
housing has been found to be beneficial. 

5. Relays should be sealed as nearly air-tight as practicable. 
The Prevention of the Sweating of Semaphore 
Signal Mechanisms 

1. The outer case should be thoroughly ventilated by openings 
near the bottom and the top of the case, covered with wire 
gauze, to exclude dirt and insects, and suitably hooded to ex- 
clude rain. The inner or motor case should be enclosed as nearly 
air-tight as practicable. 

2. The inside of the outer case should be coated with a good 
grade of enamel or an insulating paint. The use of a mixture 
of enamel and ground cork has been highly recommended. 

3. The voids between and around the wires at the point where 
they enter the case should be filled with a suitable compound 
that will seal the opening and exclude moist air from the conduit 
leading to the case. 

4. Moisture absorbing chemicals, except glycerine, should not 
be used in mechanism cases, on account of injurious corrosive 
action. Glycerine in a small open container placed inside the 
case has been found to be beneficial. © : 

A joint committee representing the Construction, 
Maintenance and Signal sections, A. R. A., rendered a 
co-operative report outlining a specification for the 
preservative treatment of capping and grooved trunk- 
ing, with the recommendation that it be accepted for 
submission to letter ballot. 

Committee—E. N. Fox (B. & M.), chairman; R. E. Green 
(M. C.), vice-chairman; C. M. Acker (D. & H.), M. A. Baird 
(Erie), J. ‘H. Butridge (I. C.), Dwight Byers (N. Y. C.), 
G. H. Caley (N. Y. O. & W.), L. E. Carpenter (Penna.), J. J. 
Corcoran (N. Y. C.), A. R. Fugina (L. & N.), A. M. Gilbert 
(C. C. C. & St. L.), C. E. Hartvig (C. R. I. & P.), G. A. Motry 
(B. & O.), R. M. Phinney (C. & N. W.), A. Reilly (C. L. & W.), 
A. A. Stueber (C. B. & Q.), J. B. Weigel (S. A. L.), and D. C. 
Bettison 

Discussion 


E. N. Fox (B. & M.), Chairman: The report on the 
effect of treated ties on track circuits was presented at 
the stated meeting and we recommend its acceptance 
as information. 

Chairman Post: Is there any discussion on the report? 
If there is none, it will be accepted as information. 

Mr. Fox: The report on the resistances of d. c. relays 
is now presented for acceptance for submission to letter 
ballot, and I so move. Motion carried. 

Mr. Fox: The committee has decided that the report 
on effect of lightning on bad track circuits should be 
rewritten in the form of a requisite. For that reason the 
committee desires to change the action recommended to 
read acceptance as information. 

Mr. Fox: The same remarks apply to the next two 
reports. The committee intends to revise them and put 
them in requisite form, and for that reason the action 
recommended is changed to acceptance for informa- 
tion. 

Mr. Fox: Certain minor corrections are to be made 
in the specification for treatment of trunking and cop- 
ping. 

C. A. Christofferson (N. P.): I have been treating 
the trunking with creosoted treatment for a good many 
years, but it seems the wire manufacturers have always 
objected and claimed they would not guarantee the 
insulation if it was put into creosoted trunking. I would 
like to know what the wire manufacturers have to say on 
that subject. 

T. C. Seifert (C. B. & Q.): Years ago we used treat- 
ed trunking and found it very unsatisfactory, as our 
wire deteriorated in a very short time. We have one 
case in our records of a wire lasting just 16 months, 
due to the method of creosoting. 

E. T. Ambach (B. & O.): The telegraph department 
uses considerable creosoted wood duct. Recently we 
have made some tests which indicate that the creosoted 
duct was injurious to lead covered cable. The lead cov- 
ering on the cable deteriorated. In some places it pro- 
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duced what might be called a lead sulphate. The investi- 
gations indicated that it was caused by acetic acid. 

Mr. Fox: Answering Mr. Ambach, under 2 (b) it 
says: “Capping and trunking to be treated shall be 
ordered in accordance with R. S. A. Specification 5716.” 
I think the point raised by Mr. Ambach will be covered 
in that specification. 

Mr. Jones: A process has been developed by means 
of which creosoted duct can be taken out of the vat and 
shipped practically free of unabsorbed creosote. If the 
lead cable and, I dare say, insulated wire is pulled into 
a duct in which there is a great deal or a considerable 
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amount of unabsorbed creosote, injury is bound to occur, 
but we do not anticipate any trouble i in the use of creo- 
soted wood duct which is used practically free. The oils 
used in the latest specifications for creosoting duct are 
now such that they are practically free from acetic acid 
content and the specification should so provide. 

Chairman Post: The Engineering Division requested 
that this joint specification be prepared and it is in re- 
sponse to that request that this assignment was made. 
If there is no further discussion, it has been moved that 
this report be accepted for submission to letter ballot. 
Motien. carried. 


Report of Committee VI—Designs 





Continuing the important work of 
standardization which this committee 
has been engaged in since its incep- 
tion, progress was reported on the as- 
signment to revise the Manual, 
several revised and new drawings 
were submitted including a new sym- 
bol scheme of signal operating charac- 
teristics for signaling plans, and a new 
specification for oil lighted lamps was 
presented which provides for ventila- 





E. K. 
Chairman 


HE committee submitted reports on: 1. Re- 
vision of manual; 2. Designs (revised and 


new drawings); 3. Symbols, signal operating 
characteristics, and a specification for oil lighted 
lamps. The committee recommended that the revised 
drawings be accepted for submission to letter ballot 
to supersede subject matter now in the Manual; that 
the new drawings be accepted for submission to letter 
ballot; that the obsolete drawings be removed from 
the Manual; that the drawings on lamp details be 
accepted for submission to letter ballot, and that the 
diagram of symbols, signal operating characteristics, 
be accepted for submission to letter ballot, supersed- 
ing subject matter now in the Manual. The new 
specification on oil lighted lamps was submitted with 
the recommendation that it be accepted for submis- 
sion to letter ballot. 


Revised Drawings 


A.R.A. Sig. Sec. 1053B—Round Jars and Cover. “Glass 
cover” removed. Note referring to specifications added. 

A.R.A. Sig. Sec. 1545B—Mechanical Dwarf Signal—As- 
sembly. References added. Note referring to specifications 
added. 

A.R.A. Sig. Sec. 1552B—Base for One-Way Wall Machine. 
Location of rack guide changed. Note referring to specifica- 
tions added. 

A.R.A. Sig. Sec. 1043B—One-Arm Mechanical Ground Sig- 
nal. Reference numbers changed. Note referring to speci- 
fications added 

A.R.A. Sig. Sec. 1044B—Two-Arm Mechanical Ground Sig- 
nal. Reference numbers changed. Note referring to speci- 
fications added. 

A.R.A. Sig. Sec. 1045B—Three-Arm Mechanical Ground 
Signal. Reference numbers changed. Note referring to 
specifications added. 

A.R.A. Sig. Sec. 1362B—Ladder Parts. Bolt holes added 
in 13622. 


Note referring to specifications added. 














tion and wind tests at the factory. 
To provide for the interchangeability 
; of parts in the construction of oil 
lighted lamps, several new and revised 
drawings were submitted that covered 
lamps for semaphores, switch stands, 
trains, engines, and highway crossing 
gates. E. K. Post, signal engineer, 
Pennsylvania Railroad, Philadel phia, 
Pa., has been chairman of this com- 
4 mittee since November, 1923. 
Post 











A.R.A. Sig. Sec. 1372B—Ladders for Bracket Posts. Sec- 
tion 137211 added and holes added in 137210. Note referring 
to specifications added. 


Drawings to Be Made Obsolete 


R.S.A. 1190—Mechanical Connections for 6-Way Bracket 
Post. 

R.S.A. 1191—Mechanical Connections for 3-Arm Bridge 
and Bracket Masts. 


New Drawings 


A.R.A. Sig. Sec. 1565A—Latch Shoe and Latch Rod As- 
sembly. , 
A.R.A. Sig. Sec. 1566A—Latch Shoe and Latch Rod De- 


A.R.A. Sig. Sec. 1567A—Mechanical Dwarf Signal—Details. 


A.R.A. Sig. Sec. 1568A—Mechanical Dwarf Signal—Details. 

A.R.A. Sig. Sec. 1583A—Ladders for Ground Masts. 
a Sig. Sec. 1584A—Ladders for Bracket and Bridge 
Masts. 

A.R.A. Sig. Sec. 1585A—Ladder Parts. 

— Sig. Sec. 1586A—Locking Bar Splice—S & F Ma- 
chine. 

A.R.A. Sig. Sec. 1587A—Adjustable Lock Rod. 


New and Revised Lamp Drawings 


The committee submitted the following new and 
revised drawings for oil lighted lamps to provide for 
the construction of lamps having interchangeability 
of parts: 

A.R.A. Sig. Sec. 1100B—Semaphore Lamp—One Lens. 

A.R.A. Sig. Sec. 1101B—Oil Fount. 

A.R.A. Sig. Sec. 1430B—Semaphore Lamp—Two Lens. 

A.R.A. Sig. Sec. 1440B—Switch Lamp (Spherical Type). 

A.R. A. Sig. Sec. 1442B—Lens Hoods and Couplings for 


Switch and Semaphore Lamps. 
‘AR. A. Sig. Sec. 1443B—Oil Fount (For Spherical Type 
Lamp—Plan 1440). 
AR A. Sig. Sec. 1445B—Switch Lamp Disc. 
A.R.A. Sig. Sec. 1460B—Switch Lamp (Cylindrical Typ: 
A.R.A. Sig. Sec. 1461B—Switch Lamp Base-Socket. 
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A.RA. Sig. Sec. 1470B—Train Marker Lamp. 
ccur, A.R.A. Sig. Sec. 1480B—Engine Signal Lamp—Four Lens. 
creo- A.R.A. Sig. Sec. 1497B—Highway Crossing Gate Lamp 
> oils Fount and Lens Hood. 
; AR.A. Sig. Sec. 1499B—Highway Crossing Gate Lamp. 
' AR.A. Sig. Sec. 1592A—Lamp Details. 
cid A.RA. Sig. Sec. 1593A—Lamp Details. 
A.R.A. Sig. Sec. 1594A—Lamp Details. 
sted A.R.A. Sig. Sec. 1595A—Lamp Details. 
1 re A.R.A. Sig Sec. 1596A—Lamp Details. 
ade, Symbols, Signal Operating Characteristics 
that 


A.R.A. Sig. Sec. 1571A—Symbols, Signal Operating Char- 
ullot. acteristics. To supersede Plate 1, Symbols for Signals now 


in the Manual. 
Oil Lighted Lamps 


1. Purpose. (a) The purpose of this specification is to 
provide for the construction of lamps having interchange- 
ability of parts. 

2. Drawings. (a) Drawings of lamps and parts thereof 
shall form an essential part of this specification. 


—_ 3. General requirements. (a) Lamps shall have top 
draught ventilation. (b) Lamp bails shall be made of No. 
Ory. 4 (.2043) A.W.G. steel wire. (c) Top of bail shall extend 
ility 4¥, in. above top of dome with a 3% in. radius. (d) Insect 
i] screen shall be provided when specified. 
, 4. Tinning. (a) Method of tinning shall be as follows: 
wed 1. Sheet steel parts before assembling shall be dipped in 
ered solution of muriatic acid, redipped in solution of tinning flux, 
nds then immersed in a lead tin alloy, containing not less than 
We 40 per cent nor more than 50 per cent pure lead. 
neg 5. Japanning. (a) Finished lamp shall be cleaned with a 
eer, suitable cleaner to remove all grease and then sprayed out- 
hia, side with black baking japan. After spraying they shall be 
om- baked at an even temperature at a minimum of 250 deg. F. 
for a sufficient length of time to secure a hard, durable finish. 
6. Switch lamp discs. (a) Discs shall be provided when 


outs and crossovers in automatic block signal 
| territory was considered by a joint committee 
ne composed of members of Committee IV—D. C. Auto- 
, matic Block Signaling and Committee VIII—A. C. Auto- 
matic Block Signaling. They submitted a report for 

the purpose of discussion. 
ket To secure fouling protection at turnouts the report 
includes a new standard drawing, A. R. A. Sig. Sec. 


T HE subject of proper fouling protection for turn- 





ige rs ' . 
7004. For protection at crossovers a new standard 
drawing, A. R. A. Sig. Sec. 7005, was included in the 
A report. Sketches 1 and 4 of this drawing shown here- 


with were presented as recommended practice, except 
Ye- where additional protection is desired on crossovers 
between main tracks, in which case Sketches 2 and 3 
were recommended. 

Sufficient protection for movements of light engines 
ge or cars through main track crossovers in automatic 
block signal territory is provided, according to the joint 
report, by the observance of the A. R. A. Standard Code 
Rule 511. Additional protection, however, is desirable, 
the report stated. At turnouts and crossovers, proper 
fouling protection can be obtained, according to the re- 
port’s recommendations, by the method illustrated in a 


id new drawing, A. R. A. Sig. Sec. 7006. 
se Committee IV—E. N. Fox (B.. & M.), chairman, R. E. Green 
ty (M. C.), vice-chairman, C. M. Acker (D. & H.), M. A. Baird 


(Erie), J. H. Butridge (I. C.), Dwight Byers (N. Y. C.), G. H. 
Caley (N. Y. O. & W.), L. E. Carpenter (Penna.), J. J. Corcoran 
(N. Y. C.), A. R. Fugina (L. & N.), A. M. Gilbert (C. C. C. 
& St. L.), C E. Hartvig (C. R. 1. & P.), G. A. Motry (B. & O.), 


R. M. Phinney (C. & N.. W.), A. Reilly (D. L. & W.), A. A. 
Stueber (C. B. & Q.), and J. B. Weigel (S. A. L.), and D. C. 
Bettison. 


Committee VIII—C. H. Morrison (N. Y. N. H. & H.), chair- 
man, |.. F. Vieillard (L. I.), vice-chairman, T. N. Charles (Sou.), 
J. H. Deming (C. of G.), G. H. Dryden (B. & O.), W. F. 
Follet: (N. Y. N. H. & H.), E. N. Fox (B. & M.), C. E. Goings 
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specified and enameled as follows: 1. Dip in pickling solu- 
tion to remove all scale and surface rust, apply a ground 
coat and two finishing coats of vitreous enamel and bake 
at high temperature a sufficient length of time to secure a 
hard and durable finish. 

7. Material and workmanship. 8. Inspection. 9. Tests. 
10. Packing. 11. Marking, and 12. Warranty, are standard 
sections. 

Commitee—E. K. Post (Penna.), chairman; C. F. Stoltz 
(C. C. C. & St. L.), vice-chairman; C. A. Christofferson (N. 
P.), vice-chairman; C. J. Kelloway (A. C. L.), B. H. Mann 
(M. P.), J. C. Mock (M. C.), C H. Morrison (N. Y. N. H. & 
H.), F. P. Patenall (B. & O.), F. W. Pfleging (U. P.), E. J. 
Relph (N. P.), J. E. Saunders (D. L. & W.), and G. K. 
Thomas: (A. T. & S. F.). 


Discussion 


E. K. Post (Penna.), chairman: I move that the 
new drawings be accepted for insertion in the Manual. 

Motion carried. 

A motion to accept the revised drawings was carried 
and a like motion to remove obsolete drawings from 
the Manual was carried. 

There was an extensive discussion on the twelve 
drawings for oil lighted lamps, including signal, 
switch, engine and train lamps. J. A. Peabody (C. & 
N. W.), pointed out that the idea of such standardiza- 
tion had been tried out during the U. S. Railroad Ad- 
ministration and had failed. A question was raised 
as to the necessity for changing the size of the lens. 

A motion to adopt these drawings for letter ballot 
for inclusion in the Manual, was carried. 

(The committee was excused with the thanks of 
the Signal section.) 


Joint Report on Fouling Protection 


(Penna.), J. J. Larkin (S. B. R.), W. K. Saunders (R. F. & 
P.), F. E. Wass (G. C. T.) 
Discussion 

E. N. Fox (B. & M.) chairman: I have received sey- 
eral letters which indicate that the writers were under the 
impression that the committees were recommending the 
breaking of signal circuits. The committees have not 
done this. 

C. A. Christofferson (N. P.): We found that break- 
ing line controls created a lot of trouble on account of 
grounds, and we condemned the practice as unsafe. So 
we have for the last 14 or 15 years used a shunt and 
break on all our single tracks and all our facing points on 
double track and on multiple track we shunt the switches. 

Now as to line break, that special condition, we do use 
in a very few cases, and inasmuch as it is a special con- 
dition, it seemed to me that it should not be shown in the 
Manual. 

A. H. Rudd (Penna.): There is a foot-note C, main 
track circuits shunted by and or signal control circuits 
broken through contacts with switch circuit controls. 
Now that is supposed to provide an alternative that you 
can shunt and break or you can break alone or you can 
shunt alone as I understand it. Our scheme is the same 
except we don’t break our lines through. We don’t be- 
lieve in breaking the lines through if we can help it. 

H. G. Morgan (I. C.): I want to join Mr. Rudd in 
his suggestion. I think that most of those who protested 
this arrangement as shown in the plan protested it be- 
cause they felt that the shunt alone should be used and 
that breaking the line control wires was not good prac- 
tice. 

J. A. Peabody (C. & N. W.): I object, if they want 
that. I will agree to the three sketches, but we are using 
the broken line wires through our switch boxes. We be- 
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lieve in it thoroughly and think it is the proper thing to do. 

Mr. Fox: Among the members of Committee IV, a 
pole taken indicated that 55 per cent. of the roads were 
shunting only, about 30 per cent. were both shunting and 
breaking and about 15 per cent. were breaking. 

E. G. Stradling (C. I. & L.): It appeals to me that 
the diagram is more noticeable and more apt to be used 
as a guide than the notes, and J think that we ought to 
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have the three sketches showing the shunt that Mr. Fox 
mentioned. 

Mr. Fox: The committee is entirely agreeable to mak. 
ing separate sketches. 

Mr. Rudd: I move that the three sketches be made 

Motion carried. 

The committee was excused with the thanks of the 
Signal section. 


Report of Committee VIII—A.C. Signaling 





The subjects included in this com- 
mittee’s jurisdiction are becoming in- 
creasingly important each year with 
the introduction of alternating current 
train control systems. To obtain in- 
formation on train control transmis- 
sion lines, particularly as to voltages 
used, frequencies employed and types 
and sizes of conductors installed, vari- 
ous railroads were circularized with 
a questionnaire. The matter of induc- 














tive interference of a. c. circuits and 
supply lines upon communication cir- 
cuits was the subject of a joint study 
with committees of the Telegraph and 
Telephone section. This dealt largely 
with the question of grounding the 
center tap of transformer secondaries, 
which would cause signal failures. 
C. H. Morrison, signal engineer of 
the New Haven, has been chairman of 
this committee for 12 years. 








C. H. Morrison 
Chairman 


HE committee submitted reports on: 1. Alter- 

nating current circuits and apparatus as ap- 

plied to train control; 2. Inductive interfer- 
ence of a.c. circuits and supply lines for signal and 
train control with communication circuits, conferring 
with the T. & T. section, A. R. A.; 3. Protection from 
lightning, and 4 A _ revised diagram showing a 
method of calculating ballast resistance. The com- 
mittee recommended that all of these reports be ac- 
cepted for discussion, excepting that on lightning 
protection which was offered as information. 


Alternating Current Circuits and Apparatus as Applied 
to Train Control 
Various railroads throughout the country which 
have in service, or are installing train control devices, 
have been circularized for information in connection 
with this assignment. Forty replies were received, 
the summary of replies being as follows: 
1—Not ready to answer. 
17—The train control system installed does not neces- 
sitate the use of transmission lines or alternating 
current. 
22—Train control transmission lines. 
(a) Voltage: 6—4,400; 1—6,600; 3—550; 1—2,300; 3— 
2,200; 2—4,600; 1—440; 1—460; and 1—110. 
(b) Approximate length: From 3 miles on the Long 
Island to 227 miles on the Atchison, Topeka and 
Santa Fe. 
(c) Frequency: 
140-cycle. 
(d) Approximate load: Current from 0.2 amp. to 10 
amps. 
(e) Cross-section of conductors: 10—with No. 6 wire, 
copper; 4—with No. 4 wire, copper; 2—with No. 4 
wire, aluminum, reinforced; 1—with No. 8 wire, cop- 
per; 2—with No. 10 wire, copper; 2—with No. 2 wire, 
copper; and 1—with No. 2/0 wire, copper. 
(f) Conductors transposed: 9—Yes, and 13—No. 
(g) Open wires, or duplex construction: 22—Open. 
(h) Location of lines. If on lines of cagmmunication, 
have tests been made to determine if there is any voice 
induction or “cross-talk”? 12—On lines of communi- 
cation. The same 12 report no interference; 10—On 
separate poles. 


19—60-cycle; 2—100-cycle; and 1— 








The maximum power conditions on lines of communica- 
tion is on the Reading—4,400 volts, 3-phase, 60 cycles, 55 
miles, No. 6 A.W.G. wire, 2.25 amps., transposed at frequent 
intervals, with an overhead ground wire is used. No in- 
terference reported. 

Inductive Interference of A. C. Circuits and Supply 


Lines for Signals and Train Control with 
Communication Circuits 


On December 2, 1925, W. F. Follett, chairman of the sub- 
committee, attended a joint meeting of Committee IV— 
Electrical Protection, and Committee VII—Inductive Inter- 
ference, both of the Telegraph and Telephone section. The 
principal part of the conference of the day was devoted toa 
discussion of grounding the center of a service transformer, 
feeding a signal power circuit of more than 2,900 volts, 
special stress being given to the matter of 4,400 volts, this 
being the commercial voltage that is usually used. 

All members of the Telegraph and Telephone section’s 
committees urged the grounding of the center of the second- 
ary coils feeding the signal power circuit so that the ground- 
ing of either power wire would limit the voltage between 
the other wire and ground to one-half full voltage. 

Mr. Follett refused to endorse such a scheme for the reason 
that the establishment of a permanent ground on a power 
system, as desired by the Telegraph and Telephone com- 
mittees, would provide a means whereby, if either of the 
power wires of the signal transmission line became slightly 
grounded, it would affect the signal system throughout the 
entire length of the power circuit. A slight ground would 
probably cause track circuit failures and relay failures, re- 
sulting in intermittent signal failures, whereas a_ heavier 
ground or a good ground would reduce the voltage of the 
signal system one-half, which would result in all signals 
taking the stop position and the lights would practically go 
out. 

Committee VIII’s representative contended that to install 
such a scheme would serve no purpose except to limit the 
voltage on the communication lines in case of two failures, 
namely: A ground on one side of the signal transmission 
line simultaneous with a cross between the other side of the trans- 
mission line and a communication wire. On the other hand, a per- 
manent ground, as requested by the Telegraph and Tele- 
phone section, committees would create a condition whereby 
a reduction in the dielectric strength of the transmission line 
would cause signal failures and a fairly good ground would 
cause entire interruption to the signal system. This not 
only would be very detrimental from an economic stand- 
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point in the operation of trains, but would be demoralizing 
to the enginemen and would, to a certain extent, create a 
hazard on account of stopping trains at points where they 
were not scheduled to stop. 

As a result of fhe conference, the chairman of the joint 


meeting appointed a sub-committee of members of both 
Committees IV and VII of the Telegraph and Telephone 
section, to confer with Committee VIII of the Signal section, 


with a view of discussing the point in question further. 
Protection from Lightning 


A general discussion of the developments in light- 
ning protection and recommended practices was pre- 
sented by the committee. An abstract of this report 
follows: 

Lightning protection in signal work may be divided gen- 
erally into four classes: That required for the first and 
second, the third and fourth, and the fifth voltage stage, 
line and underground circuits and track circuits. 

Guarding against lightning consists largely of the use of a 
ground wire, by distributing the stress on instruments af- 
fected by using shields, by increasing the value of the insula- 
tion, and by the use of arresters. For some circuits it might 
be advisable or necessary to use all of these methods, for 
others only one of them may be required. 

It may be taken for granted that no protection of great 
value can be afforded against direct lightning strokes. They 
are rare occurrences and when they do happen the protec- 
tive apparatus, as well as the instrument to be protected are 
usually destroyed. 

The matter of lightning protection narrows down, there- 
fore, to getting rid of what is known as the bound charge. 
Briefly this is the charge which has been electro-statically 
induced on the line by the electrical stress existing between 
the earth and a charged cloud. A lightning stroke releases 
this charge, the energy of which is free to travel over the 
system, and the effect is the same as the sudden applica- 
tion of enormous voltage between line and ground. 


GROUND WIRE 


Probably the simplest form of overhead line protection is 
the ground wire. The use of this device has been argued and 
discussed for a number of years and until lately the opinion 
as to its efficiency was about evenly divided, several polls of 
the corporations operating transmission systems resulting in 
a 50-50 vote. In recent years, however, the research work 
of experts in the employ of the large electrical companies 
has apparently proven that the ground wire is certainly of 
considerable benefit and it is recommended for general use. 

It has been shown in the laboratory that under favorable 
conditions the ground wire will reduce the induced voltage 
to one-third of what is induced on unprotected lines under 
the same conditions. In fact, it appears that considerable 
protection is afforded even against direct strokes. Under 
ordinary conditions, say, fair or medium, it has been shown 
by laboratory experiments that a single wire will reduce the 
induced voltage to about 50 per cent of that without a ground 
wire; two wires to about 35 per cent; and three wires to 
about 24 per cent. 


INSULATION AND SHIELDING 


The general insulation of the line and its connected in- 
struments is an important factor in lightning protection. The 
insulators must be of ample size and of approved design. 
The use of insulators of 100 per cent oversize is good prac- 
tice, as they will stand quite an accumulation of soot and 
dirt without cleaning and will hold up in severe weather 
conditions, to say nothing of the high factor of safety in 
ordinary operation. 

The inductive instruments, as the transformers, should 
have the highest possible insulation. If the lightning ex- 
Perienced is very severe, however, it is not always possible 
to provide sufficient insulation, particularly of the end turns. 


ARRESTERS 


Arresters are of several general types; plain single or 
multiple gap, single or multiple gap with series resistance, 
and the so-called valve type, either mechanical or electroly- 
tic. The plain gap type is now rarely used. Many of the 
second type are in use and they are convenient to use, as 
ge a be made compact and are easy and convenient 
0 install. 

. The most promising line of development appears to be 
in the valve type of arrester. In this type the valve breaks 
down at a certain critical voltage, after which there is very 
little resistance to the induced charge, which escapes very 
rapidly, after which the resistance is restored, cutting off 
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the dynamic current. Until lately, however, this form of 
arrester had only been made in the electrolytic type, the 
use of which was largely confined to central station, as the 
film comprising the valve had to be maintained by an 
occasional charge, effected by closing the spark gap, and 
the electrolyte froze at moderately low temperatures. 

There is one rule that must be generally followed and 
that is to place the arrester just as close to the instrument 
to be protected as is possible, a matter of inches making a 
large difference in the amount of protection afforded. 

To go a step further would be to install choke coils in 
each transformer lead and in some cases this seems to work 
out satisfactorily, and their use is standard on some roads. 
The committee does not unqualifiedly recommend their use 
generally, however, as from some angles it seems foolish 
to put in an added choke coil when the transformer is 
much more effective in itself than any choke coil would be. 
Furthermore, a choke coil is unsightly and hard properly to 
insulate. 

UNDERGROUND TRANSMISSION LINES 


Very few railroads have underground signal power lines 
and when these were first installed they were in some cases 
made up of rubber and braided wires or cables. A very 
small amount of leaded rubber, and in some cases paper, 
was used but such a small amount that no observations of 
value, as far as troubles from lightning are concerned have 
been made. 

Several hundred miles of braided rubber has been in- 
stalled, however, and many observations made. The wire 
was put underground to get away from all weather troubles 
and it was thought this would render it immune from light- 
ning also, but this has not proved to be the case, as many 
punctures of the insulation have been made. In some locali- 
ties the trouble has been serious, in others of no moment. 
How the high voltages get on the line, whether electro- 
magnetically or electro-statically, has never been determined, 
although a number of experts have studied the problem. It 
is the majority of opinion, however, that the trouble is elec- 
tro-static and that it can be largely remedied if a lead 
sheathed cable is used. About 20 miles of lead sheath cable 
is now being installed in the place of some of the older 
installation but it will be some time before it can be deter- 
mined whether or not the question has been solved. A 
portion of the lead cable has been in service about a year 
without any trouble occurring. In all cases where an over- 
head line is connected to an underground system, it should 
by all means be through an insulating transformer. This 
will at least keep lightning from entering through this 
avenue. 

THIRD AND FourRTH RANGE LINES 


What has been said concerning the fifth range lines holds 
generally true of the third and fourth ranges, the only differ- 
ence being in the type of arrester. These lines (as high as 
550 volts between conductors) are becoming numerous on 
account of the general introduction of the a.c. floating bat- 
tery system and the question of the right kind of an arrester 
is becoming very important. This voltage range is a little 
bit high for a vacuum type of arrester and too low for the 
spark gap type, and the committee is at a loss as to what 
to recommend. It is probable that a modified vacuum ar- 
rester will be developed breaking down in the neighborhood 
of 700 volts. As a matter of fact, as it has virtually been 
agreed between various committees of the A.R.A. to allow 
of this type of line being placed on the lower cross-arm 
of existing communication lines, no lightning protection will 
be required as the lines above it will act as an efficient 
shield. It is only where the signal line is on top or on a 
separate pole line that lightning protection will be required. 


First AND SECOND RANGE LINES 


These lines are generally made up of control circuits and 
lead directly to some rather delicate instrument, such as a 
relay, and the lightning protection consists almost entirely 
of placing an arrester between the line and ground, or in 
addition an arrester across the relay coils. Either arrange- 
ment is acceptable or one across the relay coils only is good 
and in some cases the best, as the ground connection, always 
troublesome, is dispensed with. 

Many kinds of arresters are on the market; but these of 
the vacuum gap type or the gas-filled type are probably 
the best suited for these circuits, the breakdown voltage 
ranging from 250 to 400 volts. 


TRACK CIRCUITS 
As a general rule, the only lightning protection needed 


* for track circuits is required at the relay end and often 


even this is not necessary. There are certain types of relays, 
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however, particularly a.c. relays, which are very susceptible 
to lightning discharges. In these cases an arrester of the 
vaccum gap, gas-filled, or pin point type should be placed 
in multiple with the track windings. As a general rule this 
method of protection is entirely reliable. 

Committee—C. H. Morrison (N. Y. N. H. & H.), chairman; 
L. F. Vieillard (L. I.), vice-chairman; T. N. Charles (Sou.), 
J. H. Deming (C. of G.), G. H. Dryden (B. & O.), W. F 
Follett (N. Y. N. H. & H.), E. N. Fox (B. & M.), C. E. 
Goings (Penna.), J. J. Larkin (S. B. R.), W. K. Saunders 
(R. F. & P.), and F. E. Wass (G. C. T.). 

Discussion 


C. H. Morrison (N. Y., N. H. & H), Chairman: In 
connection with the assignment of recommended voltage 
taps for rectifier transformers I would ask G. H. Dryden 
(B. & O.), chairman of the sub-committee, to make a 
progress statement. 

G. H. Dryden (B. & O.): There are too many differ- 
ent methods of charging storage batteries by means of 
rectifiers. We are prepared to recommend voltage taps 
so far as it applies to the primary taps, but not so with 
the secondary taps on transformers. It is our recom- 
mendation, as stated in the reading of the Committee of 
Direction, that the subject for next year be some way 
broadened to include a specification for transformers, 
for rectifiers and also to prepare certain typical plans 
recommending just the construction for battery charging 
lines, using the a. c. floating battery system. 

Chairman Post: This will be accepted as information. 

Mr. Morrison: Since the report was submitted to the 
Signal section, Committee VIII has held a joint meeting 
with Committees IV and VII of the T. & T. section. It 
is the belief of Committee VIII that the T. & T. section 
was not familiar with the importance of the signal lines, 
and, therefore, there was not much headway made at the 
first meeting. After we had a joint meeting the T. & T. 
section seemed to have a better view of the situation 
and was more willing to go along with us. 

Chairman Post: I think it is important c. 
take a little time. 

Mr. Morrison: At the joint committee meeting at New 
York on January 8, 1926, J. F. Caskey (L. V.), superin- 
tendent of telegraph, reviewed the subject. I tried to 
explain to the T. & T. section that the sudden loss of 
power due to grounds and interferences would result 
in the signals going to the stop position and causing 
sudden and unusual stops of trains, which might result 
in rear-end collisions. 

In response to an inquiry as to the possibility of the 
Signal section using lower voltage for its circuits where 
joint construction is involved, the reply was made that 
owing to the wide separation of power supply sources 
it would be necessary to use the 4,400-volt circuits or use 
a larger size wire to transmit the lower voltages the 
necessary distance. The T. & T. section was very de- 
sirous to have the Signal section recommend 2,200 volts 
in lieu of 4,400 volts, due to their protective apparatus 
not being of a capacity that would protect their lines 
against the 4;,400-volt charge. 

The representatives of the T. & T. section stated that 
it was not the desire of the section to prohibit absolutely 
joint construction with signal power wires, but it believed 
it desirable to point out to the interested parties in the 
signal departments of the railroads the hazards involved, 
so that when considering joint construction of the type 
mentioned, all the features may be considered. 

An informal conversation with the chairman of the 
T. & T. section leads us to hope that the matter will be 
brought to a conclusion that will be agreeable to all inter- 
ests; however, Committee VIII would appreciate the 
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Chairman Post: We would like to hear any discus- 
sion on this important subject. 

Mr. Morrison: It is very expensive to the railroads 
to build independent lines and in some cases the right of 
way is so narrow that it is impossible to have independent 
lines. I believe the Western Union has given its consent 
to a 550-volt, 1,600-watt line on its poles, but there is 
nothing definite as yet determined between the T. & T, 
section and the Signal section. 

B. T. Anderson (C. & O.) : I would like to support the 
action that the committee has taken in this matter. 

J. S. Gensheimer (Penna.): There are other possi- 
bilities from a grounded 4,400-volt line or transmission 
line, namely, the possibility of leaking currents, which 
we know interfere with train control, not only causing 
stop failures, but the possibility also of the other kind— 
clear failures. To my mind that is the most serious fea- 
ture of this proposed scheme. I think Committee VIII is 
perfectly right in opposing any attempt to ground the 
signal transmission line. 

G. H. Dryden (B. & O.): I think this specification 
has been introduced by the Wetsern Union Telegraph 
Company who was responsible for the drafting of the 
1,600-watt specification. One of their men coming in 
contact with such wire, if it contains the neutral ground, 
will receive one-half its normal voltage to ground. They 
desire to reduce the hazard to that extent by using the 
grounded neutral. I oppose the neutral ground. 

C. A. Dunham (G. N.): I would like to support the 
report of the committee, and I hope that the intentions 
of the committee will be carried out to a conclusion. We 
have been able to completely eliminate the oil lamp for 
signal purposes on our railroad, substituting, of course, 
electric lamps. I think that the committee ought to try 
hard to adhere to the plan of using one pole line. 

O. R. Unger (Mo. P.): The Missouri Pacific is in- 
stalling a 4,400-volt line, on top of our A. T. & T. lines 
and has also received permission from the Western 
Union in the last week to do likewise on its line. We 
installed an independent pole line with the exception of 
some points on the right of way where it is almost im- 
possible to add another pole line. 

The report on lightnin~ protection was accepted as in- 
formation and a motion to accept the report on a. c. track 
circuits for submission to letter ballot, superseding sub- 
ject matter in the Manual, was carried. 

[The committee was excused with the thanks of the 
Signal section. | 


Lightning Protection on L. V. Lines 


The subject of lightning protection was covered in an 
illustrated paper by Edward Beck, Westinghouse Elec- 
tric & Manufacturing Company, which referred espe- 
cially to the types of protective apparatus most suitable 
for the line voltages commonly employed in railway 
signal practice. To simplify the discussion of the prob- 
lem Mr. Beck classified these latter voltages of trans- 
mission into three groups, namely: (1) Those higher 
than 550 volts; (2) those between 110 and 550 volts, 
and (3) those less than 110 volts. Over-voltages ap- 
pearing on the last named group of circuits are a great 
deal more troublesome than the over-voltages appearing 
in the higher voltage circuits, largely because of the 
greater delicacy of the connecting apparatus. Danger- 
ous voltage surges may be due to atmospheric discharges, 
either direct or induced, transients arising from sudden 
change in line conditions, induction from neighboring 


views of this section in reference to the grounding of * lines and direct crosses with high tension lines. 
any part of a signal power transmission line. 





Some interesting data were included from a recent 
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investigation of over-voltages occurring on high tension 
transmission lines, conducted by means of a klydono- 
graph, an instrument which makes a photographic rec- 
ord of high voltages. The highest surges have been 
due to actual lightning discharges, some of the direct 
strokes reaching values over 1,000,000 volts. The high- 
est recorded voltage of an induced stroke was 900,000. 

While this investigation did not lead to any conclu- 
sive results with respect to the utility of the overhead 
ground wire, it is evident, however, from data obtained 
on systems with and without ground wire protection 
that their installation has a beneficial influence. It was 
found that sheathed cables are less troubled with over- 
voltage surges than open lines. Although high voltages 
such as have been detected on high tension transmission 
lines are possibilities on low-voltage signal lines, the 
great majority of line disturbances occurring on lines 
used in signal practice are well below 50,000 volts. 

Arresters for the protection of the 110 and 550-volt 
lines should be of the self-restoring type to prevent 
excessive power discharge. For this class of service 
the valve type of arrester possesses advantages because 
this arrester does not depend on the power current to 
interrupt the discharge. In concluding his paper Mr. 
Beck stated that the matter of earth connections should 
be given considerable attention, and that lightning ar- 
resters used for circuits operating at less than 110 volts 
should have a breakdown voltage as low as the operat- 
ing voltage will permit, a minimum time lag, constant 
electrical characteristics and a long useful life. 


Discussion 


J. D. Jones (Penna.): There seems to be some differ- 
ence of opinion in the construction of signal power trans- 
mission lines with respect to the use of A. C. on the 
ground wire. I would like to ask Mr. Beck’s opinion 
of the value of the neutral wire in minimizing the effect 
of voltage on the power line. 

Mr. Beck: That exerts a considerably beneficial effect 
on the induction from the power line. The electro- 
magnetic induction depends on the amount of flux which 
is originated in the transmission line. If you do not 
have a neutral wire, the unbalanced current flows through 
the transmission line and back through the ground. The 
current carrying loop is very large and gives rise to con- 
siderable magnetic flux. With a neutral wire, the bulk 
of the current, instead of passing through the ground, 
will go back through the neutral wire. The flux 
originated will be very much less, and in that way the 
electro-magnetic induction is reduced as well as the 
electrostatic induction. If I remember rightly, I think I 
have seen some figures on tests made on certain tele- 
phone systems in which the disturbance to telephone con- 
versation was reduced to 30 per cent what it was before 
the use of the neutral ground wire. 

J. S. Gensheimer (Penna.): Do we get much benefit 
from lightning itself by the overhead ground wire, or 
could we get more protection for our money by the use 
of more arresters? 

Mr. Beck: If you have a good ground wire installa- 
tion, the over-voltage may be reduced to 40 or 50 per 
cent of the voltage which would appear in the system if 
you did not have a ground wire. I do not think you 
could eliminate the lightning arresters by using the 
ground wire, but you can improve considerably the pro- 
tection by installing the ground wire. 

Mr. Gensheimer: Could we add more lightning ar- 
testers than we usually put in, and get as good or better 
protection than by the installation of the ground wire? 

Mr. Beck: I cannot say as to whether that would be 
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true or not, but if you put in five arresters per mile, the 
danger from over-voltage would be considerably reduced, 
because with such a density, the surges could get to 
ground easily. I don’t think that you would get away 
from all your trouble, however. 


Mr. Gensheimer: On one division where I was lo- 
cated, we had a 4,400-volt, 60-cycle line, 58 miles in 
length. At the interlockings, within a distance of about 
1,500 to 2,000 ft., there were three transformers, each 
transformer being protected with lightning arresters. 
Outside of the interlocking limits, the arresters were lo- 
cated approximately a mile apart. I can’t recall having 
any lightning trouble, where we had those three sets of 
arresters so close together, all of our troubles were on 
the automatic section, where the arresters were approxi- 
mately one mile apart. It occurred to me that possibly 
by putting in another set of arresters at the automatic 
signals adjacent to the transformer we might eliminate 
most of our lightning trouble at the automatic signal. 

Mr. Beck: In a case like that it would be a good 
deal cheaper to put in a few more lightning arresters 
than to put up a ground wire. Of course, just one 
ground wire alone exerts a beneficial effect, but it does 
not exert the effect that several ground wires would. 
If you have a metallic sheathed cable where the con- 
ductors are entirely surrounded by a grounded conductor, 
the difficulties from lightning are practically eliminated. 
If you put up several ground wires you can reduce the 
voltage a considerable amount, but it is cheaper to put 
up a few more arresters than it is to put up more ground 
wires. 


Signal Section Elects Officers 


T the closing session of the convention of the 

A size section, A. R. A., at the Drake hotel yes- 
terday, officers were elected for the coming 

year. A. H. McKeen, signal engineer of the Union Paci- 
fic System, Omaha, Neb., was elected chairman; C. H. 
Tillett, signal engineer of the Canadian National Rail- 





A. H. McKeen 


ways; Central region, Toronto, Ont., was elected first 
vice-chairman, and C. F. Stoltz, signal engineer of the 
Cleveland, Cincinnati, Chicago & St. Louis, Cincinnati, 
Ohio, was elected second vice-chairman. Mr. McKeen 
has been active in the Signal section for several years 
and his election is considered an evidence of his good 
work in the different committees. Mr. McKeen was born 
on November 13, 1879, at Oakland, Cal. He entered 
railway service in April, 1895, as a signalman on the 
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Southern Pacific. In November, 1900, he was appointed 
supervisor of the Sacramento division and in 1903 was 
transferred to the Coast division. Mr. McKeen was 
appointed signal engineer of the Oregon-Washington 
Railroad & Navigation Co. and the Southern Pacific lines 
in Oregon in June, 1905. On April 1, 1920, Mr. McKeen 
was promoted to signal engineer of the Union Pacific. 


Registration of Signal 
Section Reaches 430 


TOTAL of 80 members and guests registered at 
A the meeting of the Signal section, of the A. R. 
A., at the Drake hotel yesterday. With the 

350 who registered on Monday, the total was 430. This 


compares with a total registration of 450 last year. 


Representatives 
Abernethy, H. D., gen. sig. inspr., N. Y. C., Cleveland O. 
Ambach, E. T., asst. sig. engr., B. & O., Cincinnati, O. 
Anderson, A. H., sig. supr., C. B. & Q., Alliance, Nebr. 
Ashley, R. D., sig. inspr., I. C., Chicago. 
Bender, F. W., sig. engr., C. R. R. of N. J., Elizabeth, N. J. 
Bousquet, E. N., asst. sig. supr., N. Y. C., Toledo, O. 
jurns, H. E., asst. sig. supr., G. T. W., Valparaiso, Ind. 
Christein, Nels, sig. supr., C. C. C. & St. L., Urbana, III. 
Clark, A. C., asst. to sig. engr., Erie, New York. 
Coieman, J. P., sig. supr., G. T. W., Durand, Mich. 
Combs, H., supr. sigs., N. Y. C. & St. L., Tipton, Ind. 
Cook, W. F., asst. supr. sigs., D. & H., Plattsburg, N. Y. 
Dahlstrom, H. R., sig. supr., U. P., Cheyenne, Wyo. 
Dayton, W. L., supr. sigs., G. T. W. Battle Creek, Mich. 
Dryden, H. M., sig. supr., B. & O., Dayton, O. 
Fereday, F. T., gen. sig. for., L. & N., Louisville, Ky. 
Finch, J. C., sig. inspr., M. P., St. Louis, Mo. 
Ford, F. A., supr. sigs., C. & O., Clifton Forge, Va. 
Foster, F. C., sig. supr., L. & N., Evansville, Ind. 
Giffin, T. E., tel. & telg. insp., Penna., Chicago. 
Haney, F. E., sig. supr., C. R. I. & P., Topeka, Kans. 
Hemphill, F. J., sig. supr., C. R. I. & P., Trenton, Mo. 
Hoffman, S. C., supr. sigs., I. C., Champaign, III. 
Keller, S. B., sig. supr., B. & O., Wheeling, W. Va. 
Killingsworth, J. J., supr. sigs., C. N., Stratford, Ont., Can. 
Kinney, F. E., asst. sig. supr., C. R. I. & P., Cedar Rapids, Ia. 
Kipp, W. E., sig. supr., C. & O., Covington, Ky. 
Kydd, G. W., sig. pilot engr., B. & O., Baltimore, Md. 
Lewis, E. H., supr. sigs., C. N., Quebec, Que., Can. 
Miller, W. H., sig. inspr., C. & O., Huntington, W. Va. 
Neal, G. P., sig. inspr., C. & E. I., Chicago. 
Newbegin, P. C., maint. engr., B. & A., Houlton, Me. 
Orr, H. H., sig. engr., C. & E. I., Chicago. 
Penrod, A. J., Jr., sig. supr., B. & O., Wilmington, Del. 
Persinger, Charles, sig. inspr., C. & O., Hinton, W. Va. 
Prinn, B. H., sig. supr., B. & O., Baltimore, Md. 
Rex, C. D., chf. sig. & elec. inspr., Southern, Cincinnati, O. 
Richards, D. W., sig. engr., N. & W., Roanoke, Va. 
Ryan, F. J., supr. sigs., I. C., Freeport, IIl. 
Sheets, R. A., asst. engr. train con., C. & N. W., Chicago. 
Slater, E. G., sig. supr., B. & O., Chillicothe, O. 
Smith, C., sig. inspr., St. L.-S. F., Springfield, Mo. 
Smith, L. W., asst. sig. engr., C. M. & St. P., Tacoma, Wash. 
Swanson, W. W., sig. supr., C. B. & Q., McCook, Nebr. 
Thompson, S. R., sig. supr., C. & O., Huntington, W. Va. 
Wesson, E. G., off. engr., C. B. & Q., Chicago. 
Whitcomb, L. L., sig. supr., N. Y. C., Cleveland, O. 
Wright, J. T., supr. sigs., G. T. W., Detroit, Mich. 
Wyant, Leroy, actg. sig. engr., C. R. I. & P., Chicago. 


Railroad Affiliated Members 


Anderson, F. L., sig. maintr., A. T. & S. F., Winfield, Kans. 
Ashford, S. D., sr. sig. engr., Interstate Commerce Commis- 
sion, Washington, D. C. 
Hastings, E. M., chf. engr. R. F. & P., Richmond, Va. 
Ramsey, T. B., sig. insp., C. & O., Huntington, W. Va 
Rentschler, H. W., supr. sigs., Reading Co., Reading, Pa. 
Ross, R., supr. sigs., c/o P. M., Grand Rapids, Mich. 
Yewell, J. E., chf. drafts., B. & L. E., Greenville, Pa. 


Affiliated Members 


Anderson, A. S., vice-pres., Adams & Westlake Co., Chicago. 
Coleman, J. P., cons. engr., Union Switch & Signal Co. 

Everett, E. A., Railroad & Signal Appliances, Long Island 
City, N. Y. 
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Hackett, J. W., sales engr., The Okonite Co., New Yor! 

Hunter, F. M., salesman, Westinghouse Electric & Manufac. 
turing Co., East Pittsurgh, Pa. 

Jones, W. A., mgr. ry. sales, Standard Oil Co., Chicag: 

Kendrick, R. S., asst. ed. Railway Signaling. 

Kyle, W. T., gen. mgr. sales, Page Steel & Wire Co., Bridge. 
port, Conn. 

Loucks, J. L., sales engr., Union Switch & Signal Co. 

Mann, L. R., sales engr., Okonite Co., St. Louis, Mo. 

McNeil, E. H., sales engr., Okonite Co., Chicago. 

Pendorf, P. G., sales engr., National Carbon Co. & Prest-0.- 
Lite Co., Inc., East Orange, N. J. 

Prescott, C. W., engr., General Railway Signal Co. 

Reeb, C. A., sales rep., Kerite Insulated Wire and Cable Co. 

Rees, M. D., sales engr., National Carbon Co., Chicago 

Schermerhorn, E. F., sales engr., Rail Joint Co., New York 

Simmen, R. J., pres., Simmen Automatic Railway Signal Co, 
Eden, N. Y. 

Sperry, H. M., pub. rep., U. S. & S. Co., H. S. & S. Co. and 
G. R. S. Co., New York. 

Stallknecht, F. S., sales engr., Thomas A. Edison, Inc, 
Bloomfield, N. J. 

Strickler, J. M., mgr., track mat. sales, Ohio Brass Co, 
Mansfield, O. 

Underhill, J. D., sales mgr., The Okonite Co., Passaic, N. J. 

VanSteenburgh, W. R., sales engr., The Okonite Co., New 
York. 

Williamson, A. G., sig. engr., Pittsurgh Train Control Co, 
Pittsburgh, Pa. 

Wilson, D. C., sales mgr., Edison Storage Battery, Orange, 


N. J. 


A New Protected 
Metal Smoke Jack 


A NEW smoke jack, embodying the use of Rob- 


ertson protected metal in several details and 
an aluminum alloy in others to give reduced 
weight, has been developed by the H. H. Robertson 
Company, Pittsburgh, Pa. This smoke jack is de- 
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Smoke Jack Built of Robertson Protected Metal and an 
* Aluminum Alloy 


signed to be durable, light in weight, easily erected 
and not to require unduly heavy roof construction for 
its support. The steel core of the protected metal 
parts is covered by three impervious coatings of as- 
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phalt, asbestos felt and a heavy waterproofing en- 
velope, tending to produce enduring qualities under 
severe corrosion conditions. In assembling the smoke 
jack, provision has been made for putting the various 
parts together with a minimum number of bolts and 
nuts and where bolts and nuts are used they are made 
of aluminum. 

As shown in the illustration, the stack and cap of 
the smoke jack are made of Robertson protected metal 
as are also the side panels of the hood. The end panels 
of the hood are composed of sheets made of an alum- 
inum alloy. The piece over which the stack fits and 
which joins the stack to the hood below is a heavy 
aluminum casting, secured to the panels of the hood 
by an arrangement which eliminates the necessity for 
bolts and nuts. The entire framework of the hood is 
made of aluminum alloy castings. An idea of the 
light weight of the Robertson smoke jack may be 
gained from the fact that the standard 36-in. stack 
weighs about 300 Ibs. 


Turbo-Generator Designed for 
Train Control Application 
"Te requirements of modern train control have 


created a number of new conditions to be met 

by turbo-generator design. For the combined 
service of locomotive headlighting and power supply 
to the train control apparatus new standards of per- 
formance are required. In the operation of train con- 
trol systems, either of the continuous or intermittent 
types, the important feature of a smooth wave and 
unvarying direct current supply for the filament, 
dynamotor and inductor circuits should receive pri- 
mary consideration. Alternating current in these cir- 
cuits may introduce a potential failure of the train 
control. The existence of an a.c. supply in the ampli- 
fier circuit may introduce an overload or parasitic 
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End View of Pyle-National Small Turbo-Generator Unit 


loading of the vacuum tubes with a probable failure 
of the train control. A two or four-pole generator 
with a ring wound or lap wound armature contributes 
to the undesirable possibilities: due to the inherent 
characteristics of these types. 

With the belief that no adaptation of a standard 
headlighting generator would be satisfactory for train 
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control service, the Pyle-National Company designed 
a special unit for this service. The Type E-3 turbo- 
generator was the first machine on the market which 
was built specifically to meet train control require- 
ments. It was designed to give a perfectly smooth, 
flat voltage wave form, and to retain its special char- 
acteristics throughout its entire service life. These 
machines, of which there is a number now in opera- 
tion, have given satisfactory service. 

Based upon operating experience with the Type E-3 
unit, and in response to a definite demand for a smaller 
machine, the Pyle-National Company has designed the 

















Side View of New Type MO-6 Turbo-Generator Designed 
for Train Control Application 


new Type MO-6 turbo-generator for combined head- 
lighting and train control service. This machine 
weighs 185 lbs., and because of its size, the new de- 
sign of the unit is said to be easier to handle and to 
maintain than other machines. The Type MO-6 re- 
tains all the distinctive features of the Type E-3 turbo- 
generator in a slightly smaller machine. It provides 
ample capacity for locomotive lighting and, in addi- 
tion, ample capacity for all the requirements of either 
the continuous or intermittent types of train control. 

Simplicity in design has been given particular atten- 
tion in the production of the Type MO-6 unit. As 
example, the ball-bearings in each end are duplicates, 
thus requiring but one type of repair stock, and the 
entire bearing mounting has been made unusually ac- 
cessible. The brush ring is a bakelite with lugs for 
locating its position in the yoke. The brushes and 
rigging can be removed as a unit, and replaced quickly 
and easily without any possibility of altering the 
brush, position. It is claimed that the new machine 
has fewer parts than others now available and is ar- 
ranged to simplify all maintenance operations and to 
reduce the number of parts required for repair stock. 
The turbine end of the Type MO-6 is similar to that 
of the Pyle-National Type M turbo-generators of 
larger capacities. The governor is of the same design 
(mounted as a unit) as that used in the Type-M ma- 
chines for train lighting service. The water rate of 
the Type MO-6 turbine is claimed to be very low. 

This MO-6 generator is a four-pole machine with 
an improved type of field coils. The armature is 
wave form wound and four brushes are provided, al- 
though two would suffice. This extra set of brushes 
is said to insure perfect commutation. Either one or 


two of these brushes can be lifted without causing 
any change in the operating characteristics of the unit. 
Since the machine has four poles with a wave form 
wound armature, and operates at 3,400 r.p.m., alter- 
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nating current output is said to be definitely excluded. 
The voltage wave under all conditions of operation 
is flat and smooth, without a trace of alternating cur- 
rent. An important feature of the turbo-generator 
is the fact that the perfect voltage wave form will 
be retained throughout the entire service life of the 
machine. Alternating current is excluded by the in- 
herent characteristics of the generator, and normal 
wear of the unit in service will not affect the per- 
formance. Some types of generators tend towards 
undesirable output as the unit wears in service, and 
the maker claims that the security of the special MO-6 
generator design will be more fully appreciated as 
this factor becomes apparent during service life. 


Zenith Reinforced Shovel 


Te: weak points in shovel construction are the 
D; the point where the handle is inserted in 
the top of the straps, or socket; and the point 
where the blade is riveted or welded to the shovel 
straps. With the idea of obtaining greater strength 
at these weak points the Zenith Shovel Company, 
Chicago, has developed a shovel with a “backbone” 
of steel in a handle of specially-selected, northern- 
grown white ash. The steel blade is carefully Brin- 
nelled to assure the correct hardness in combination 
with toughness. A turn-over flare at the top gives 
the blade I-beam strength, while at the same time 
acting as a step to save wear on shoes. As stated, 
the handle is reinforced with a steel “backbone,” a 
ferrule also of steel being compressed cold into a 
groove in the handle where it fits in the socket and 
gives added strength to the assembly. The D is made 
of 18 gage tubular pressed steel, the grain of the wood 
grip running lengthwise, and the grip being cupped 
at the ends and securely riveted off center. The wood 





New Shovel, Which Has a “Backbone” of Steel 


grip cannot turn, and the proportions of the D are 
such as to give a roomy, comfortable hold on this end 
of the shovel. The blade and socket of the shovel 
are in one piece, shaped from a single sheet, the socket 
therefore being of the same gage as the blade except 
at the extreme end where it is rolled tapering to fit 
the handle smoothly. The shovel is of well-balanced 
design, with a comfortable hand grip on the socket, 
and tested to a load of 175 lb. It is made in only one 


size, No. 2, with either a square or round point. 
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A New Protective 
Coating for Steel 
. NEW asphalt protective coating which can be 


deposited on steel, concrete, wood, etc., with- 

out the aid of heat or asphalt solvents, has 
been developed by J. B. W. Gardiner, Inc., 50 Church 
street, New York, and is called Hydralt. It is already 
in use on a number of American as well as some 
foreign roads, being employed for the protection of 
steel against locomotive gases in train sheds, round- 
houses and on viaducts. It is also used for coal car 














Section of Bridge on Which Standard Coatings 
Disintegrated in Less Than 30 Days 


lining; the protection of bridge floors from refriger- 
ator car brine drippings; on transfer bridges; as a 
damp proofing material for use on masonry; and as 
a roof maintenance coating. 


Water, used in the preparation of Hydralt, is the 
vehicle by means of which the asphalt may be spread 
cold, thus affording three marked advantages over 
hot asphalt. The first is simplicity of application, a 
whitewash brush and a pail of water constituting the 
only equipment required. It may likewise be sprayed 
if desired. The second advantage claimed is that it 
will bond perfectly to cold steel even though the steel 
is wet. Third, it will not seep, nor bleed at any tem- 
perature. The process by which it is made practically 
destroys its fusibility after setting so that the seeping 
action of hot asphalt is entirely absent. This fact 
makes it possible to use a very low melting point as- 
phalt with the advantage of flexibility at low tem- 
peratures that is characteristic of such asphalt. 

Many interesting tests have been made of Hydralt, 
one of the most conclusive of which was in connec- 
tion with transfer bridge No. 2 of the Erie at Jersey 
City. The water at the foot of this bridge, in addi- 
tion to being salt, is peculiarly foul and corrosive by 
reason of discharges into it from many manufacturing 
plants. Some idea of the corrosive activity of the 
water may be had from the fact that many of the 
standard coatings applied to it disintegrated in less 
than 30 days. A bar of steel 6 in. wide and 18 in. 
long was coated with Hydralt and anchored to the 
free end of this bridge so that whenever the bridge 
dipped from the weight of a car, the bar went into the 
water with it. As this was a point of great traffic 
density, the bar was in and out of this water almost 
hourly over the entire test period. The bar was first 
examined at the end of six months and on removal! of 
the scum and slime deposits, the coating was found 
to be in perfect condition and the steel and rivet en- 
tirely free from rust. The bar was then put back on 
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the bridge and inspected again at the end of another 
six months, when there was still no sign of disintegra- 
tion of the coating or corrosion of the metal. 


Air Lift “Air Made” Well 


HERE are many localities, particularly in the 
central and south west, in which excellent sup- 


plies of underground water are available at 
depths of 100 to 200 ft. below the surface. These sup- 
plies, found in sand or gravel beds, have frequently 
been neglected and passed by, in favor of much deeper 
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Flow After “Air Making” and Cleaning by Pressure 


water strata on account of the difficulty of keeping the 
mechanical pumps in order when wells have been 
bottomed in these strata. 

As is well known, the action of sand and gravel in 
these wells creates rapid wear on the moving parts of 
pumping equipment, necessitating frequent adjust- 
ment or replacement. Moreover, the capacity of the 
well falls off rapidly on account of “sanding in,” and 
in addition, it is frequently necessary to establish 
settling basins for the fine sand which comes through 
the pumps, in order to remove it before the water is 
pumped into the supply tank. 

The “Air made” well illustrated, is a modification 
of the Sullivan air lift system, with no working valves, 
plungers, impellers, bearings, pump rods, or other 
moving parts to be cut out or worn by the action of 
sand and gravel. The air lift, furthermore, maintains 
its original operating efficiency at all times. “Air 
made” wells are said to be long lived, because the 
Screens cannot pack; the gravel around the screens 
cannot become tight ; and more coarse gravel is always 
being forced into them, and the finer material removed. 

The principle of the “air made” well consists in back 
blowing or reversing the normal flow of air and water 
in the well, so that the fine sands are pumped out, 
and by the same action, coarse gravel, where this 
exists in the strata, is pulled in around the strainer. 
When coarse gravel does not occur, the following 
method is adopted. A large chamber is provided 
around the well casing, connected at the top with a 
passage, down which coarse screened gravel is poured. 
As the fine material is pumped out, this coarse gravel 
keeps on working down into the space left free for it, 
until a gravel bed is provided outside the strainer, the 
result being shown by the accompanying illustration. 

The screen used in “Air made” wells is not designed 
to hold the fine materials out of the well; in fact, it is 
designed to permit fine materials to flow with the 
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water into the well, thus eliminating the packing of 
these fine materials in the gravels surrounding the 
well. 

The gravel used around the perforated section is not 
a filter of coarse and fine gravel mixed, used to keep 
the fine sands and silts from flowing toward the well 
with the moving water. This gravel is all heavy, 
coarse material, and is used to support the sides and 
top of the well formation. Any fine sand or silt com- 
ing into this gravel near the well is drawn into the 
well itself, thus keeping the coarse gravel open and 
permitting a free flow of water into the well. 

The magazine is so designed that gravel constantly 
feeds into the well around the perforations as the fine 
materials are removed. This magazine is so arranged 
that it can be recharged at any time with little trouble. 

By means of the back pressure valve, “Air made” 
wells can be cleaned at any time by merely closing 


SESE am = 2S 1. Sheath Tube 
Upper beds, sand, clay 
and silts. 
3. Water bearing beds, 


sand, gravel or silts. 

Bed rock or bed clay 

or shale. 

5. Coarse gravel placed in 
water bearing beds. 


6. Inner tube 


7. Perforated 
inner tube 


8. Discharge water line. 
9. Valve regulating back 
pressure. 


10. Extended stem for back 
pressure valve. 


11. Removable hand wheel 
operating valve. 

12. Air line. 

13. Water intake to air 
pump. 

14. Standard air pump. 

15. Air regulating valve. 


16. Reinforced concrete 
used in well head 


17. Gravel magazine in con- 
crete well head. 

18. Cast iron door closing 
magazine. 


19. Concrete footing around 
well: 


20. Plate glass in sides of 
well head. 


Cast iron manhole ring. 
Cast iron frame holding 
plate glass. 
23. Cast iron manhole cover. 
24. Stuffing box through 
concrete. 
Discharge opening. 
27. Umbrella separator. 
Flange sealing well. 
29. . Discharge water line to 
surface storage. 


= 


section of 


iv tw 


Applications for patents 
have been filed. 


Detailed Construction of “Air Made” Well 


and opening the one valve. This cleaning not only 
clears the perforated section but clears the gravel 
deposit itself, and at the same time forces more large 
gravel from the magazine into the well under pressure. 

A well in Northern Kansas, constructed according 
to these principles, was producing about 200 gal. per 
min. when first constructed. However, after fine sands 
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and silts were removed, and coarse gravel poured into 
place under pressure, this same well, six months later, 
increased its yield to 419 gal. per min. and this per- 
formance has been maintained since, without diminu- 
tion of flow. 


New Magneto Drive for 
Locomotive Tachometer 


NEW form of magneto drive has been devel- 
Av recently by the Electric Tachometer Com- 

pany, Philadelphia, Pa., in conjunction with the 
Westinghouse Electric & Manufacturing Company for 
the application of electric speed indicators to locomo- 
tives, independent of train control or other apparatus. 
This new drive permits the installation of an electric 
tachometer outfit in a few minutes’ time, and elimi- 
nates the use of special gears, pulleys or belts. 

As the function of a tachometer in railway service 
is to indicate train speed to the engineman, the indi- 
cator must be accurate and easily read at a glance. 
The tachometer must be so constructed and protected 
that it is not affected by severe vibrations, changes 
in temperature, dirt, water, ice or steam. From the 
maintenance point of view, a tachometer must be in- 
terchangeable, and easy to install on new or old equip- 
ment. It must be of rugged construction to stand the 
knocks of service, and must require a minimum 
amount of repair. Adjustments should be accessible 
for easy manipulation, but the tachometer must hold 
its calibration permanently, after adjustments have 
been made. 

The electric tachometer, in its simplest form, con- 
sists of a magneto-generator driven from one of the 
locomotive wheels and an indicator located in the cab. 
The magneto and indicator are connected electrically, 
and are calibrated together to insure the highest de- 
gree of accuracy. Every speed of the magneto cor- 
responds to a definite number of miles per hour on 
the dial in the cab. The magneto is a direct current 
generator of the permanent magnet type. The frame, 
of heavy construction, is water and steam proof. The 
armature runs in ball bearings which are accessible 
for oiling and inspection. Perfect contact at the com- 
mutator is claimed by the use of 14 karat gold for 
commutator bars. 

The indicating instrument has an open scale which 
is easy to read and non-shattering glass is used over 
the dial. The cast bronze case is dirt and steam proof. 
The indicator element is a direct current voltmeter 
of the D’Arsonval type, constructed to withstand vi- 
bration. It is possible to connect two or more indi- 
cators to the same magneto. This is especially de- 
sirable in the case of electric locomotives which may 
be operated from either end. 

When the diameter of the locomotive wheel changes, 
due to wear or replacement, it sometimes becomes 
necessary to make corresponding changes in the cali- 
bration of tachometers. The electric tachometer cir- 
cuit contains a small rheostat located in the base of 
the indicator, access to which is obtained by remov- 
ing a small cap screw. Adjustments can be made 
directly at the indicator in full view of the dial. 

The outstanding feature of the new design is the 
method of driving the magneto from the locomotive 
wheel. Formerly it has been necessary to use special 
gears or a belt for this purpose. The new drive, it 


is said, eliminates the use of special attachments and 
also eliminates the possibility of lost motion in a slip- 
ping belt. 


This equipment can be attached to any 
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locomotive easily by the use*of ordinary hand tools, 

The magneto is mounted (with shaft vertical) on 
the framework above or adjacent to one of the lead- 
ing wheels of the locomotive. A small gear box is 
attached to the end of the logomotive axle, outside 
of the wheel. Only three small tapped holes in the 
axle are necessary for mounting. A short length of 
flexible shaft connects the gear box to the magneto. 
The gear box contains a pair of bevel gears, one be- 
ing rigidly attached to the locomotive axle, and the 
other in a housing which is free to revolve around the 
first bevel gear as a center. The flexible shaft is at- 
tached to the second bevel gear and prevents actual 
rotation of the housing, although a small amount of 
motion is permissible. In action, the housing remains 








Simplicity and Ease of Installation’’Are Claimed 
for This Magneto Drive 


stationary and the gears revolve, transmitting motion 
through an angle of 90 deg. to the flexible shaft and 
magneto. This construction it is said reduces the 
transmission problem to its simplest form and takes 
care of all movements of the locomotive wheels with 
respect to the locomotive frame. It allows the mag- 
neto to be mounted rigidly, as its heavy construction 
requires, and at the same time provides a positive 
drive which is independent of various wheel nasitions 


Wood Preserver Leaves—C. Marshall Taylor, su- 
perintendent of the Port Reading Creosoting plant otf 





‘the Reading Company and the Central Railroad of 


y, at Port Reading, N. J., has resigned to 
become general manager of the Sharples Solvents 
Corporation, a company recently formed and now 
building a plant at Charleston, W. V., to manufacture 
light alcohols for the lacquer industry. Mr. Taylor 
has long been active in the wood preservation indus- 
try, having served as chairman of the Committee on 
Wood Preservation of the American Railway Engi- 
neering Association in 1919, 1920, 1921, 1922 and 1923. 


New Jersey, 
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